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ZLZV. 12.4 Feec 
EORiNG LOG 

SCA Incinerator, Chicaco, Illinois 

OF. 

PROJECT, 

CRll-L HI 

raoo fitv Oatum 

2 - Mobile 6-61 
|10/11 (P) & 23 ca,<PLETED^^'^^^ (P) ^ 23 OATE OTARTEO 

DRILLING urrunn Hollow Stem Auoer nr ID. •7" oni 

"LEV. 
;£.= TH 

OESCHIPTION 

SA.WPLES 

5 -
KAUUIJt 
ILOWl 

ft* « uc 
RtCy 
Art 

(in.) 

REMARKS 

- 4 

14 

16-

iL 20 

Firm to stiff, brown, silty 
clay FILL mixed with misc. 
debris (wood, brick, steel, 
concrete) (CL) 

16 SS 

2 SS 

24 3 

Stiff, black, silty clay FILL 
mixed with misc. debris (CL) n 

Soft, black, silty clay FILL, 
wet (CL) 

SS 

SS 

6-10-
refusal 9/12 

1-2-5 

7-6-18 

16/1 a 

14/1 a 

2-3-fi 2/18 

Boring G-1 20 P 
initially augered 
to 13 ft, refusal 
on concrete, 
drilled new hole 
+ 10 ft south of 
original location. 
Boring GA12G S is 
located + 3 ft 
north of 6~1 20' P, 
no sampling was 

. performed. See 
text for well 
completion pro- • • 
cedures. See 
Figures 9 and 10 
for well comple
tion details. 

SS 1-1-3 2/18 

Stiff, gray, silty CLAY, trace 
of sand and fine gravel 
(CL-CH) 

Boring G-120 P completed at 
19 ft 6 in. BGS on 10/11/85. 
Augers advanced to 19 ft 3 in. 
BGS to install PVC well cas
ing. Boring G-120 S com
pleted at 18 ft 7 in. BGS on 
10/23/85. Ground water en
countered at + 15 ft BGS, 
but stabilized to + 8 ft 

.BGS upon completion of 
. each well. 

10 

o SS3-7nRa 

SS 2-4-6 12/18 

1 = 4' Colder Associates Ocewfi 
D^O 

0\MCtU^ 
(in^ 



I SURFACE £L£Y. 12.4 Feet 

BORING LOG 
PROjErr I^c^ne^^to^, Chfcaqo, ininois 

. CF. 

;A7'JM ChicEao Citv Datum 

_CRILL RIG 
Mobile 8-61 

a 
DATE STABTFn^O/^'^ (P) ^ ^iATF gCajPl FTFn^ 01 5 fPl i 2^ (S 

ORJLUNC uFTunn Hollow Stfifli Auoer (3^" ID, 7" 001 

ci_cv. 

3£?TH 

OESCRIPTIOff 

$AJi«»LES 

KAMUtX 
IU0V3 

PC* * uc 
*tC.y 

/ATX 

(in.) 

REMARKS 

B 
- 2 

B 
B 
B r- a 

B.o 

Medium dense, black, misc. 
FILL (asphalt, brick, con
crete, gravel, etc.) 

19 1 SS 9-9-10 8/18 

Soft, black, oily sludge and 
.misc. FILL, wet 24 2 

12 

a-
r 

Soft, brown and gray, silty 
clay FTLl (CL-CH) 

5. ' 4 

Soft, black, oily sludge 
FILL 

SS 2-3-21 

SS 

SS 

1-1-2 

2-3-2 14/18 

8/18 

14/18 

I Q 

w- 18 

a 
t 

B 
b 

t-

I 

C 
^ 20 

Firm, gray, silty CLAY, trace 
of sand and fine gravel 
(a-CH) 

SS 

Boring G-121 P completed at 
17 ft 8GS on 10/15/85. 
Boring G-121 S completed at 
18 ft 6 in. BGS on 10/24/85. 
Ground water encountered-at 
i 7 ft BGS in both borings. 

No 852-2054 
L-Sesu "f = 4' 

3-6-4 14/10 

Both borings 
(P and S) were -
augered without 
difficulty. G-120 
S was drilled + 
3 ft east of G-120-
P. No sampling 
was performed for 
G-120 S. See 
text for well com
pletion procedures. 
See Figures 11 and 
12 for well com
pletion detail s.-

Golder Associates Or own. 
DZO 

OvACkAa 



,SURFACE E'-£V. 
12.6 Feet 

BORING LOG 
PROJECT SCA Incirieratcr, ChicsGo, Illinois 

OF. 

<OATUM 

.a 
;R)L'- P"j • 

Chicaoo Citv Datum Q;^J£ STABTFO (P) ^ COMPLETED^(P) S -24fS! 

ORILLING urTunn Hollow Stem Auoer (3i" ID. 7" nn^ 

BLEV. 
:£?rH 

QESCRIPTION 

SAMPLES 

HAUUCX 
ILOVJ 
ra (IN. 

NtC.y 
/ATT. 

(in.) 

REMARKS 

)- 4 

i 

r 6 

•. 8 

10 

12 

f! 14 

18 

i! 
'i 
I 

Loose to medium dense, black, 
sandy FILL mixed with misc. 
debris (wood, brick, con
crete, etc.) . 

Warm water encountered at 
8 ft BGS 

Very soft to soft, black, 
silty clay FILL, wet 
(CL-CH) 

Stiff, gray, silty CLAY 

Boring G-122 P completed at 
18 ft 6 in. BGS on lO/U/85. 
Augers advanced to 17 ft 
9 in, BGS to install PVC 
well casing. Boring G-120 S 
completed at 18 ft 6 in. on 
10/24/85. Ground water en
countered at + 8 ft BGS in 
both borings. 

12 

14 

SS 12-6-6 

SS 

SS 

2-2-4 

3/18 

9/18 

0-1-0 0/18 

SS 1-1-2 14/18 

SS 2-6-8 8/18 

Both borings (P 
and S) were aug-
ered without re
fusal. G-122 S 
was drilled + 3 
ft east of G-122 
P. Ho sampling 
was performed for 
G-122 S. See text 
for well completion 
procedures. See 
Figures 13 and 14 
for well completion 
details. No sample 
at 9.5 ft, augered 
through concrete. 

Joe No. 853-2054. 
_1 " r 4 • Colder Associates Df< 

Ch*ek*<l 



p EORING LOG C-]22 S SH£E' or. 

S'JRfiCZ ELIV. 
12.4 Feet 

PROJECT. 
SCA Incinerator, C.hiccQO, Illinois 

i o-TUM Chicaco C-.tv Datum ErAarm '0/16/85 OATE CC^JPLETEO lO/T7/pc 
Mobi le E-61 Hollow Stem Auger (3:" 10, 7" 00) CSILL RIG . ORILLINC WETHOO. 

OEECRIPTtCN 

SA.MPUES 

NAMMtll 
I Levi 

ft* « tK. 

*CC.y 
;^TT. 

(inL 

REMARKS 

^ 4 p-

- 10-

J- 13 

Firm to very stiff, black, 
misc. FILL (brick, concrete, 
sand, ciay, etc.) 

26 SS 

fi i Wet at 8 ft depth 

Finn, gray, gravelly clay 
FILL 

7-11-15 

SS 5-3-4 

Stiff, gray and black, sllty 
clay FILL, wet 

Grading soft at 16 ft 

SS 

LU SS 

2-2-4 

6-6-6 

Sort, gray, siity CLAY, trace 
sand and fine graveT (a-CH) i 

Soring completed at IS ft 3 in. 
8GS on 10/17/85. Ground 
water encountered at + 8 
ft BGS, but stabilized at 
+ 4 ft EGS upon completion 
of well. 

a No S53-2Q54 
Sc=„ 1 " = a' 

SS 2-3-2 

Colder Associates 

8/18 

8/18 

Initial boring was 
augered to refusal 
at 10 ft depth. 
Augered new hole 
10 ft west of or
iginal location 
without any dif
ficulty to a depth 
of 18 ft 3 in. 
See text for well 
completion pro
cedures. See 
Figure 15 for well 
completion details 

10/lS 

18/18 

18/18 

Orown. O 

QM«k«4 



BORING LOG S SHEET OF, 

^JKFACE ELEV. 

Chi caao Ci tv Datum 
PROJECT. 

-CA incinerator, Chicaco, Illinois 

TiTUW 

40 
"RIUL FIG 

Mobile e-51 
DATE STARTED 

10/22/S5 
DATE CDPLETED. 10/22/S5 

DRILLING WETHOO. 
Hollow Stem Auger (31" ID, 7" 00) 

I f LEV. 
:eFTH 

DESCRIPTION 

SAMPLES 

XAHWtH 
• LOWS 
ft* « l»L 

nee.y 
ATX 

(in-] 

REMARKS 

P 6 

10 

12 

14 

j h6-

u 
L 

IS 

is 

h 

S3 
• a 

I 

Firm to stiff, blacl:, sand, 
silty, clay and gravel FILL 

Warm water at 7.5 ft depth 

SS 

2 SS 

Soft to firn, brown and gray, 
silty clay Fm (CL-CH), 
moist 

Grading gravelly at base 
of fill (wet) 51 

Stiff, gray, silty CLAY, trace 
sand and fine gravel (CL-CH) 

4-2-4 8/18 

7-4-S 

Boring was augered 
to full depth with
out any difficulty. 
See text for well 
completion pro
cedures. See 
Figure 16 for 
well completion 
details. 

10/ia 

SS 

SS 

SS 

Boring completed at 19 ft BGS 
on 10/22/85. Augers ad
vanced to only 18 ft 8 in. 
BGS to install well casing. 
Ground water encountered at 
+ 7.5 ft BGS, but stabil
ized at + 6 ft BGS upon 
completion of well. 

SS 

2-2-2 18/18 

1-2-3 18/18 

6-38-13 6/18 

3-6-9 18/18 

06 No. 853-2054, 
1" = 4' Golder Associates 

Orcwn. 
OMCkMl , 



woiviri_rL 1 lUiN uc_ 1 AiL, 

WELL G-i 20S 

11 

.0 

o 
c 

L.IO 

ID 

• 
v5 
I 

r-« 

lO 

REM,£S:WW eiLTTC^r 
MIXED urm MISC. 

CoESS C wa:D, ecoi, 
5TE=-., CCNCSS7S ) 
CCL.) 

eerTONrTS SSAI_ 

•STTFn ci>ai^iura-^Y 
nu_ MIXED WITH MISC. 
cggeis ecu 
££FT7ELA:JCS13rCLAY 
ffUU WET 
gTTFn Cg&Y.StfJY CLAY, 
(Ct--CH) 

^^aa-sTWWUEES SH 
RPE,FLUSH JaMT" 

2^0D.JOMHSCH 
5WNLESS gIE=t WFT 

FLUSH jaur; 
O.OIO'SLOIS 

.. WASHED we.1- CJZACSD 
-i- SANDAHORHE-CZaVB-. 

M^:vBzr. 1 =5 
.Fmz. R-rs-

• (DATE.:iO-24-aS . . 
-3TF^viKn3?Leye-:iHj B.-nc. . 

gELcw Tzy a^-STi 
_j f t j_ 

WCTES: WE? !• . Cg/6LCFg2D 
ewujMC. wrrs A -STA/MLSS^ 
^-p-=-=' &WL-e32. CW CCT'S^, 
:zs; AMD ^.TCTAL-
VCULIME: CI^VJATl^. 
EEMCVED ilSCALJ-CNtB 

lO IS 20 ZS" 
-flMS^MlMO 

20 

, c 

« «: 

C.gCt.1NO klACTEjS. CUALfrV Da;TFs 

GATE. : lO-2S--eB 
TEHPSSA-IUCE; : ic'c 
CCWCXICTtVlTY : IZSD^&iKo^/im 

Colder Associates 



J* 

COMPLETION DETAIL 
WELL G-121S 

1 

|UI 

$ 

1/v • n 
fit' 

L-OCK>i^L_^ eTELHL- 1_1D 

eT=JWL£S5 
-Slc^L- C/»NF= 

cr 
. \ 
50 

Mer::<aM cssiss.ajoc 
MiSC. P;L_L.<>3PJ-tALT; 
©zo^-Terc-J 

•t ;eLA3i.c<L^ 
EUJOiEAWO 
RLU.wer 

13 

1^ 

n<N 

fig 
3.? 

•scr=T7©3::wu AWD 
siunrcLAY RLi-

syrs^oiaLrsjjD^ 
f=fLI-l 

REM, <i^Y,5rar a-A.Y 
CJCLJCM) 

•SCW-E:: vszr. I'-iu' 
Hoez.. N.xs. 

CASING. s_ t^.7S' 

5. D. STcSL, PBJlkUT^ 

<Z>4CZSTE 

CEMSJT.-esncM rrs 
• (L^scurr 

eSKHSNrTE 5SM-

2^'oa5WMLES5 -ST^-
FIFE:, PLUSH jctwr . 

zM OQ ^HLESS 
5TSL WSJ-Si^ZESsl, 
nxiSA'Xxvrr^cjaa st-ors 

W^HEO VJ€L.L.^.;Za.CSS) 
^&WD AND RNe^-SAVEU 

P7* 

WE2JL- -re-si" 

OaCTE:: JO-ZTT-SS- , 
•STxn o VJATE>2. LSVEL- I s sm^. 

ggLcT^ -TOPCF-er 
1 1 

C. ̂ /TUND V4AIE3:<. OUAL-TTY 
GATE: \Q'-zs-e>s 
-rs^p^ZArutz^: 
OrNO-zrmyi-r<: \sjsctD ̂  m Ko a/<wi 

_ TO so 
-nMe^LMiN.) 

Ncrs::^)' 

czo 

eAJUN^ OM o 
AMO 27 ,-rcnPi-. 
@Qs/\oveD — <<& 6»M I 

Colder Associates 



n 
n 
n 
Jl 
ll 

to 

o 

• ^ 

•o 

COMPLETION DETAIL 
WELL G-I22S 

UXiLi-BL-S: -STESL '_1C> 
-p 6^51 M^a_. 15.1^' 

--A;-* !.D.STEEL PajlbLTTVg 

'v5 

'i 

cpe^jse, 
p^LL. MI^EE:? 

l*Jl-m MISC. SHSeJS 
(yrm seOL^CCUCSBT^) 

VS^SCET TO SOPTT 
BLACiC , eiOY CLAY 
F=1U_ .LMEE 

•SIT 
CLAY, 

<:y2AY SlLITV 

EC^LE: VEKT: T-S' 
HOKJE. W.TS. 

E ^-i 

C,-

C2SCCVSJ2Y' 

r>;rs:: lo-zT-fiS" , , # 
STT^C LEVEL.! lO -U &.TC. 

cctxicsErrs: 
e=j<rrcMrrE 

c;2cLrr 

eeKncMnET SEAL, 

•Z^*C3.Q5WWLESS ST^L 
RFE,FLUSH jaKfT 

z^aa JOWSCN'SWHI 
STEEL WELLSE^H. 
HUSH jaMi^o.oto'^SLc'rs 

weu ̂ ^S^CSC? 
SAslD AMD RKie 

SELCW -TOPOESTTS 
_L 1 1 L L 

CA-SIM^ 
I L_ 

zo Zo so ^ 70 ao "=50 ICO no 
TTMHCMIM.) 

1^ 

QgCUMO WAsT^g OUAL-TTY 

QXTE; lO-2S"-SS' 
YEMFSSAOURE : , 
cc^MiiXJcrnvrTY : ii.coo^mhos^m 

f4OTE5:0}we_Lc:si^ELOPeD BY 
gAlUM^L wrm A5TONLESS) STE 
6AILEZ.CM CCrCS,2C.AW0 2L7. 
TDTAU VOUME OP KATSS 
iSMcveo s ta CIALLOMS. 

Goider Associates 



COMPLL 1 lUiN 

WELL G-1E3S 
I 

UlC? 

Cf^ t;T«=_ CASlHIy' a.. IS.IO' 

l.D. ̂ TEHL. F27TSE7y£' 

P?KM -TO 
p?a. 

C:^CS=TE: 

'M 

RKM, 
CLAV RUU-UUET • 

5TIFR, AMD aAIX, 
^linY O^Y RC-L WET' 

2 <i^Y6iaY OAY 
dCL.-^) 

ecALS: I'^E' 
Hoar.. NOTS. 

"IfiV 

ipA'T 

-OCM^S=nc:i=EDE=-

"ciSY.esrr-cHMTOM JT 

Vk 

-SeMTCMITE es^ 

] T 

I v;\;;: 

sSS? 

rni:' 

"tO 
I 

*<Q 

- BOSEtoLE 

- 2M' 0.a 'STAIKJL-ESS 
erEHu R<=E:, FUJSM 
jaMT 

-2^0SD, JOMNJSON * 
SWML sn .WSJ. 
5C2S4, i=Lus-{ -JO wr; 
0.0(0'-SU7r-j 

•~.T 

^ r ^WASHED VJB.L, ^^-gADSD 
-1- I • SANO AWO Rwe 

T 

3c 

c:>gDaNP V<JATSg.gUA^CTV 
CiRr=::io-2:2-eE 
TSMp:SS:CTUE£:: I *C. 
CONCUCnVlTT: S,\CO^^Wrs>jcjn 

WELL ESICVE^ TEST 

CATS: 
ST=TiC.ViArsS. k/-^i r<4<^ ^ 

LS^/SL- : T'-O'BTL:-. 

eeiDW "TCFCR-STSEL 

14- J. 

NOTE: WSLL ceySLOF'SZ: SY 
S^LJM(:LCW ormses. (3.^ 
AMO 2^.TOTAL- V/OL-Uf-^E 
f^y<oveo ̂  /o^ <;ALUDN3 

'O ZD ED -^o SD <i>0 
-TIMEEMIKI.) 

GoJder Associates 



COMPLETION DETAIL 
WELL G-124S 

-NI 
LD-STEHl^ 

T:^ 

•in 

0 

a 
c 

1^0D.S^W\SSb 5" 
RFS.FLUS^JaWT-

2^aa JCMNSCM SWWLSSfj 
.StES-VJELL. eCKEEN. 
Filial jaMr,o.oso* £i_c7rs 

>a&^ED WSJ-^iSACSD 

N.rs. 

tZSOOVESSY' -THrS-T-

CT-KTS,: lo-zs'-s^ 
ST?CTlO VLt«a-

SeiO^TCFOF-aT 
' ' !-

lO. 30 23 <i-0 "70 
TiMe ^MIM) 

K 

^l^CUMP WATSS OQAUTV 

i::;®^rE: io-zs"-feS" 
"THMFS^iJURE:: ^'<3 
ccNCUPnvnr: i jco^ mUoj>/cLm 

30 ^ lOO 

WOTE:: ) V^JL csj'SLc:f=^^_ 
©I^ OCTO^S. -23, 

AMC 27- •T2?72^ 
voiLuN^e --ZTT 
<:,AU_^N5: 

% -
I ̂  

Colder Associates 



SOIL BOREHOLE LOG 
^VTt NAMe ANO LOCATK3N 

CWM Incinerator 
Chicago. IL 

ORu. Pta MoOUe b-57 ATV 1 SURRACE C0AEXT10IM3 

ANGLE vertical BEARMG 1 GraveiAveeds 

SAAtPLE HAIMMER TOROUE FT.-LM 1 

QATW Chicago City ELEVATION 8.4' 

ORUJNO MeTHOO: 

8* CD Hotiow Stem Auoer 

SAK^^^*^a METHOO: 

BOAMG NO. 

B-G307 
S>«ET 

1 OE 

2* Solit-SDOon (SS) 
3* Spiit-sooon (SSI 
WATEB LEVEL 

TME 

oAir 

CASMQOEFTH 

OALLNQ 

STAAT 

TME 

1010 
DATE 

9/20/89 

FMSH 

TME 

1315 
OATE 

9/20/89 

U 
L 

c 

Sis 
27 

B 
uU 
Q 

5P 
r'ff 

SI ?t30 

Sii 

S 
SAA4R.E NUMSER 

AND 

OeSCnimON OE MATEMM. 

»-
p 

TEST REIULTS 

cE 
<A 

I* mu 
C«l p 
os; 

o 
o 

a: 
Q 

- 2 

- 4 

- 6 

- 8 

Z.10 

I_12 

14 

4.3. 
2,4 
(54%) 

8.8. 
7.6 
(67%) 

2,1. 
-1.0 
(33%) 

1.1. 
1.8 
(62%) 

7.4. 
4.3 
(79%) 

2,1. 
5.7 
(83%) 

4.8. 
12,13 
(100% 

gray to black sitty GRAVEL (fill): some sand 
and clay; moist; hard (GM) 

Light gray sandy GRAVEL (fill); dry; pooriy graded; 
some brick and organic maner (GF^ 

Gray to black sitty SAND (fill); wet at 6.5 feeq 
kxjse to very loose; some organic matter (SM) 

Light orav CLAY; most: plastic (CL1 
Bottom o( txjrtng at 14 feet 

2* 

ss 

2* 

SS 

2-

ss 

3* 

SS 

2-

SS 

3* 

SS 

•c « 
X 

o 

a § 
Q 
UJ 
a 
a 
o 



fa. 4 

•5". 4 

± 
4.4 

6 
T.4 

8 
-a.4 

10 
r^i.$ 

I 
-3.$ 

14 
^.4 

16 
^.6 

18 
=9.61 

20 

_ 

EOH-14' 

V' 

Well No. 

Borina No. X-Ref: 

G-307 

MONITOR WELL CONSTRUCTION SUMMARY 

Survey Coords: eievnion Ground Level . 

Too of Casing , 

8.4 ' 

10.76' 

Drilling Sumrrary: 

TotaJ Deotti 14*0" 
Boferuaie OUmeter 8" auqer (OD)-
Caslr>g SUckHJO Height: 2.36' 
Ora«r 

, Q<l 

D. Cass - Atec 

Rig MnY:ilp 
Bit(t) Fnlln^f AiTgpr 

OrtSng Fluid 
Nans 

Protective Casirva Steel 

Well Design & Specifications 

Basis: Geologic Log X Geophysical Log _ 

Casirtg String (s): C • Casing S a Screen. 

Depth 
+2.4 
"Tru* • 

4.0 
TT:D 

j- Strfnqfs^ 

CI 
"TT 

Elevation 

10.761 4.4* 

Casng:C1 2" dia PVC 

C2 

Screen: St ?" PVT fd.D' -14.0' 
depth^ 10 slot 

S2 

Flier Pacfc: (2-14' depth) Sand 
retained on ^20, uniformly 
graded between 10 and 20 

Grout Seat: Grout at surface 
Portland tvpe 2 cenBnt 

Bemofvte Seal: (0-7' depth 1 Acrrmget 
r.md <;pa1 VvantnTiita 

Construction Time Log: 

Start 

Tssk 

OrSing 

Geopnys.Logging: 

Casing: 

Flter Fiacemem: 
Cememirsg: 
Otveiopment: 

Date 
"5770 

Time 
unr 

11/9 li/9~ 

Fetish 

Date 
•97217 

Time 
TTTT 

TSOCr 

Well Development: 

1 Vtell Volume =32.7 gals 
(Calculated using y dia ana 
height column) ••41 gals' 
piiini>ed 5.75 hrs 
developed using nitrogen lift 

SUbilization Test Data: 

Time P H Soec. Cond. 
ST7T TET 1460 

Temo I C 1 
TTT 

Recovery Data: 

Q« So-
>00 

M 

SO 

<0 

R 
E 
C 
O 
V 
E 
R 20 
Y 

0 
20 

TIME 

<0 so M 100 

) 

Comments: ^=7 bentonite pellets inside procover, capped vith sand 

Well installation overseen by D. Trainer (first vail installed 
in project) 
hGrcut only at surtace oue to shallow aepth or wat:er taoie 



T/kbie 1.4-14 

TABLE ^ 

DETAIL ESTIUATE BREAKDOWN - COSTS UPDATED l4-NOV-»t 

PROJECT TITLE : RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER . CHEtRCAL WASTE UANAOEUENT. INC. 
PROJ LOCATION : CHICAOO INCINERATOR. CMCAOO. S. 
AREA : TAPK FARM (Riga 1) 

ESTIM DATE 
SHEET NO 

M Jun-BZ 
0104 24 

NO II ACTTVITT DESCRIPTION 

jj amoo 
II ailoo 
II aizoo 
II aisoo 
tl 
II 
II 
II 
II 02000 
II oatoo 
II aaaoo 
II oaaoo 
II 01400 
II oasoo 
II ozsso 
II oaaoo 
II oaToo 
II oaaoo 

II 
II 
|^•tl(y bwanloty 
IfTraiuport hoz. w 
j^dnotalo hu. \ 
IITlanoport Aiil lo I 

INVENTORY REMOVAL 

i|i7a.aso OAJ. aoomi) 
• (a »/«>* (RCRA Hcliofolar) 
V (24.000 gol. < as 

II 
II 
II DECONTAMINATION 
jpoconUnilnolo 11 hu. ooolo bulks (S4.200 gsl toNanl) 
IPMonlsinlMis IS h«l wsslo Isnks (S4.a00 gal walar) 
j^touaSY kiapact ku. waata tonka 
tPacanUmlnala a kiattanka (S.OOO .gal watoi) 
llVlouaay kiapact kill tanks 

SUB-TOTAL; 

IPacn 
IPacgnCamlnata socondaiy contafeimanl (S.OOO gal aol»ant| 
IPaconUmlnala aoeondaiy contalninanl (20.000 gal watM) 
j^ualy kiapsct sacondaiy contokimanl 

uy eonlalninant (bruahVacuum) 

II 

l^apact saccndary contakimant wkh ground panotiating radru 

II 
II 

jj ii TRANSPORT AND DISPOSAL OF DECON RESIDUALS 
II OSOOO ilTianapoitdacon. aalvonl(4t.700gal. TBOmI) 
II OJtOO ||Oa-aao kiekiaratlonof aolvatd (TSCA kiclnaralorl 
II osaoo ilTianaport docon. rinaowMara (SS.aOO gal. SOO mg 
II OSSOO llOg-ata boaiiiiantotilntawalata 

!! « 
II 

IL_ II 
II 

SUB-TOTAL: 

SUB - TOTAL THIS PAOE -

I OUANTTTY 
I LABOR MANHOURS 
I UNfT M TOTAL nil 

LABOR DOLLARS 
RATE II TOTAL S 

III! MATERIAL DOLLARS 
UNfT II TOTAL t 

(III EQUIPMENT USAGE |t|| 
nil UNir II TOTALS nil 

SUB-CONTRACTS 
UNTT II TOTALS 

nil II 
nil TOTAL COST 11 

FOR SUMMARY OF COSTS SEE TABLE t 

II II till II INI 11 nil II Mil n nil n nil II 
II II nil II nil n nil n nil n nil n nil n 
II II nil n nil n nil n nil n nil n nil II 

50 n II - II 1 nil aoo n 2 iiir 2110 n M nil 0 00 11 0 nil 0 00 11 0 nil 0 DO n Ollll 
II 

50 n 
IITRKLOII *• nil a 00 It 72 nil S4 15 II 2.471 nil 000 n onn 0 00 n Ollll 750 II 27.000 nil 20 471 II 
IIQAL 11 170.100 nil a 00II • nil II oiin 0 00 n Ollll 0 00 II Ollll 2 00 11 405.400 nil 400.400 11 
irrRKLon • nil 2 00 11 10 nil 14 15 11 144 nil 0 00 11 onn 0 00 II Ollll soil 450 nil 754 n 
II II nil nil 11 nil II nil II nil II nil n 
II - n nil - 11 •4 nil - 11 2171 nil - n Ollll n 0 nil - 11 • 22.010 nil 525.711 11 

II II nil II nil II nil n nil II nil 11 nil 11 
II II nil 11 nil 11 nil n nil n nil II nil II 

15 145 11 II ' II • nil •5 00 II •• nil 21 10 II 2 570 nil 12.045 11 12.045 nil 010 00 II •10 nil Oil onn 
II 

15 145 11 

II • II 
II * II 

1 nil •a 00 11 •» nil 25 to 11 2 •70 nil 0 00 11 0 nil 010 00(1 •M nil on Ollll 1.100 11 II • II 
II * II 1 nil 100 n 1 nil 25 10 11 2s nil 0 00 II Ollll 0 00 II 0 nil on 0 nil 25 II 
II * II < nil 15 00 n IS nil 2s 10 n 422 nil 0 00 11 onn 105 00 II 105 nil on 0 nil 527 II 
II * II < nil too n 1 nil 25 10 II 2» nil 0 00 II 0 nil 0 00 11 Ollll on Ollll 25 II 
II * II < nil to 00 n 10 nil 21 10 n 2»i nil 0 00 11 onn 0 00 n onn on 0 nil 211 11 

II • II < nil 10 00 II 10 nil 20 10 II 2«i nil 000 11 Ollll 0 00 n 0 nil on 0 lilt 201 II 
II ' II 1 nil 25 00 11 25 nil as 10 n 761 nil 0 00 II Ollll 210 00 II 210 nil on Ollll •11 II 
II • II < nil 100 n I nil at 10 n 2s nil 0 00 u Ollll 0 00 11 0 nil 0 II Ollll 2* 11 
II • II 1 nil 0 00 II oilll n onn 0 00 II Ollll 0 00 11 0 nil • 111 n •.115 nil • 115 11 

II II nil II nil n nil n nil n nil n nil 11 
II - II nil - II 255 nil - II 7.10* nil - II 12.045 nil - n 1.575 nil - n •.115 nil 44.504 11 

II II nil nil n nil n nil n nil II nil 11 
11 II nil II nil n nil n nil n nil II nil 11 
KTRKLDII • nil 20 11 i> nil 14 15 II •14 nil 0 00 11 ollll 0 00 n Ollll 2 115 II 25.115 nil 25 >51 11 
II OAL n 41,700 nil 0 0 11 0 nil II Ollll 6 00 II Ollll 0 00 II 0 nil 1 05 II 152.200 nil 152.205 11 
nrRKLon «nil 20 n 24 nil 14 15 II •24 nil 0 00 n 0 nil 000 11 Ollll 1.125 II 11.500 nil 14.124 II 
II QAL II ••.200 nil 00 n 0 nil II 0 nil 0 00 II 0 nil 0 00 II 0 nil 0 55 II 12 500 nil 12.500 II 
II II nil II nil n nil n nil n nil II nil 11 
II - II nil - n 42 nil - n 1.441 nil - II 0 nil - II 0 nil - II 223.000 nil 225 041 II 
II II nil II nil II nil II nil 11 nil IL_ niL. n 

nir II 570 iiir H 11.425 nil-— II 12.045 iitr 1.575 IIIC- II 754.045 nil 7M.0M n 
. nil II nil n nil n . nil n nil II nil II 

FILENAME: TANKFARM 



TABIC 1.4-14 

TABLE 7 (continued) 

OCT AH. ESTIMATE BREAKDOWN - COSTS UPDATED 14-NOV-S1 

PROJECT TTTLC : RCHA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHCMK^AL WASTE MANAOCMENT. INC. 
PROJ LOCATION : CMCAOO INONERATOR. CHICAQO. H. 
AREA :TAM<PARU(pag«2) 

ESOM DATE 
SHEET NO 

Of-Jun-»2 
0SO4 24 

II II II U 1111 LABOR 4tANHOURS |||1 LABOR DOLLARS 1||| 1 LtATERIAL DOLLARS (111 EOUTMENT USAOE HII SUB-CONTRACTS |||| u 
II NO II ACTIVITY OEBCniPTION II UNIT 1 QUANTITY h|t LMIT n TOTAL nil RATE n TOTALS nu UMT 11 TOTALS nil IBBT R TOTALS nil UNIT II TOTAL S nil 707*1- COST R 
II II II It nil II INI M MM M MM H MM II MM M 
II II II II nil n nil n nil II nil n nil II nil II 
II II SAMPUNQ AND ANALYSIS II n nil n nil n nil II nil n nil II nil II 

IPAMPiy 1* IIU 0 4 n • 4 nil aa.io n ••a nil 0 00 II onn 0 00 n onn 200 11 2.400 nil 2.743 11 
1104100 IPMOH. rinaarnltr (torn Ird rinu; on* UHipl* iDf Mch lanIO IPAMMII IS nil 0 4 11 I S nil 14 10 11 an nil 0 00 II onn 0 00 n onn *40 n 4.240 nil 4.441 II 

IpAunii tllll O S II 10 nil 24 to n as nil 0 00 n onn OOOR onn *40 11 700 nil 724 II 
II H 1 umpl* p*f 4.000 iq •) || II nil II nil n nil II nil II nil 11 nil 11 
11 Q4SD0 If CB «Hp* (on* uinpl* pw hw. wan* lonk) IPAUPtll IS nil 0 4 U • 4 nil as 10 II •" nil 0 00 II oini OOOR oini S3 11 12*3 nil 1.414 II 
H 04400 If CB w|p* (**0 contaki, *>*• - f.OCO >q t; 1 aomp72.400 iq i) IPA-fiB • nil 0 4 II 4.0 nil 24 10 II lit nil 000 II onn ODOR onn •»n 740 nil 412 n 
II II II II nil U nil II nil n nil II nil 11 nil II 

11.252 11 II II SUB-TOTAL: II - u nil - II as nil - n 717 nil - n onn - II 0 nil - 11 10.445 nil 
II 

11.252 11 
II II II II nil nil n nil n nil n nil 11 nil 11 
II II II II nil n nil n nil n nil n nil 11 nil II 
II II CLOSURE OF TAM( TRUCK UNLOAOtNO AREA II II nil H nil n nil n nil n nil 11 nil 11 

II • II t nil 4 00 11 4 1111 as. 10 n <41 nil 0 00 n oini 0 00 II 0 nil on 0 nil 141 11 

II • II 1 nil 4 00 11 4 1111 as 10 II <41 nil 000 n «nii OOOR onn on • nil 141 11 

II * II 1 nil <* 00 II <* nil as 10 n *44 nil 0 00 n onn 210 00 II 210 nil on • nil 475 II 

II • II I nil 1 00 R 1 nil as.io II as nil 0 00 11 onn OOOR 0 nil on • iiii a* II 
II • II I nil 

nil 
0 00 II onn II onn 0 00 11 • nil OOOR 0 nil 4.444 II 4.444 nil 0 444 11 

II 04SBO lirronaportondkickMtallonotoolvanlhKkMlodhiOSOOIVasiaa II • II 
I nil 

nil 0 00 II onn 11 onn 0 00 II onn 000 n onn 4.444 II • nil 0 11 
It 04400 ||rr*n*portd*oon. rkiiowolat* (10.000 s*l. 400 nf IITRKLDIi a nil a 00 11 • nil *4 24 11 104 nil 0 00 II onn 0 00 II onn 1.124 II 3 374 nil 3 541 11 
II 04400 ||Ot-aok**<m*ntoldocan. ilniowoiai* II OAi- II 10.040 nil 0 00 II onn 11 onn oca II 0 nil 0 00 II 0 nil 0 45 II 4.444 nil 4.444 11 
II 04400 ||S*mp4na ond onolyats ol d*con. tln**w*l*> (*om lid iln**( IPAMPIII 1 nil 0 40 n 1 nil 24 to n <4 nil 0 00 II 0 nil 0 00 II oilll 340 II *30 nil 344 n 
II 04700 llSompSng ond onoty*!* ol f CB wip* (•>•* - 1.420 aq 4) IISAMMII 4 nil 0 40 11 anil 24 to 11 44 1111 0 00 n onn 0 00 II 0 nil 1.4*4 11 4.440 nil 4.444 It 
II II II II nil n nil 11 nil n nil n nil 11 IIII II 
II II SUB-TOTAL: II - II nil a* nil 

nil 
- II 43 < nil 0 nil 210 nil - 11 21.454 nil 22.415 11 

II II II II nil II 
a* nil 

nil II nil II nil n nil 11 nil II 
II II II II nil n nil II nil II nil II nil 11 nil 11 
II II II II nil n nil 11 nil n nil n nil 11 nil 11 
II II II II nil nil 11 nil n nil II nil 11 nil II 
II II II II nil II nil II nil II nil II nil II nil 11 
II II II II nil n nil n nil II nil II nil n nil 11 
ii II 11 II Mil II Mil 11 MM 11 MM M MM II nil II 
II SUB-TOTAL THIS RAOE > 
II TOTAL THIS ACTIVITY > 

inr 
nil 

n 
II 

44 iiir 
447 nil 

11 1.447 nil" 
14.047 nil 

1, 0 inr-
*2.044 nil 

II 
n 

210 nil-
1.745 nil n 

3I.MW nil 
744.444 nil 

33.474 11 
433.444 II 

II nil n MM n MM n MM M . nil II nil II 
POR SUMMARY OF COSTS SEC TABLE I FILENAME; TANKFARU 



IABLEI4-19 

TABLE ft 

DETAIL ESTIMATE BREAKDOWN - COSTS UPDATED t4-NOV-01 

PROJECT TITLE ; RCRA PART D - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE UANAQEMENT. INC. 
PflOJ LOCATION ; CHICAOO INaNERATOR. CHICAOO. B. 
AREA ; PROPOSED SLUDGE FUEL TANK AND UNLOADING AREA 

ESriMDATE 
SHEET NO 

10- Aug - 02 
lOof 24 

II NO 

n 
ACTIVITY DESCRIPTION 

jj HI000 
H HI TOO 
11 Ml 200 

II 
II 
II 
\\ H2000 

II H2tOO 
It H22aO 
|j H2250 
II H2300 
II H2400 
II H2SO0 

» 
II 
II 
11 H3000 
11 H3fOO 
II H3200 
II H3300 

It 
» 
II 
11 H4000 
II H4IOO 
I) H42O0 
11 H4300 
II H4400 

II 
II 
II 

II 

SUB -TOTAL THIS PAGE -

II II 
11 UNIT jj QUANTTTY 

I) INVENTORY REMOVAL 
IfVMify lnv*nlory 
jfTfantpoHiivasU liquids (12.000 gal. 200 mi) 
i^ncinaraU wasU bquidt (S ib/gal) (RCRA mcmtralor) 

II 
11 SUB-TOTAL: 
II OECONTAMINATION 
jpaconlamlnala tludga Unk (2.160 gal tolvarti) 
IPaconUmlnal* ikidga lank (2.100 gal walar) 
jpaconUmlnata lacondaty conlainmant (bfushA'acuum) 
jpacontaminata cacondary conlainmtnl (2.605 gal aoNanl) 
jiDacontamtnaia tacondaiy containmant (10,500 galwalai) 
jfVisually inapaci tludga lank and tacondaiy containmant 
||ntpact aacoodary containmant with ground panaliating radai 

It 
11 SUB-TOTAL: 
II TRANSPORT AND DISPOSAL OF DECON. RESIDUALS 
IfTiantport dacon. aoNanI (4.825 gal. 750 ml) 
|)Of-alta kickttMtico of aofvani (7 »/gaf. T5CA Mclnarator) 
IITranapoft dacon. rlntawalafi (12.660 gal. 300 mQ 
jpll-tll# faaatmani of rinsawalara 

II 
I) SUB-TOTAL. 
II SAMPLING AND ANALYSIS 
Ipaeon. aokrani (kom 3rd rbita of Unk) 
jpacon. rtnaawalar (torn 3rd tlnaa of Unk) 
jpacon. rinaaaratar (ftom 3td rlnaa of aacortdaiy conUlr>mar)i) 
IpCB wlpa (ona aampla ftom tank) 
jf CB wlpa (aae contain, aiaa • 2.665 tq ft; 1 aampla/2.500 aq ft) 

SUB-TOTAL; 

FOR SUMMARY OF COSTS SEE TABLE 1 

I UBOR MANHOUAS 
UNIT II TOTAL 

LABOR DOLLARS 
RATE 11 TOTAL % 

I MATERIAL DOLLARS 
I UNIT II TOTALS 

I EQUIPMENT USAGE 
UNIT I) TOTAL % 

SUB-CONTRACTS 
UNIT I) TOTAL ft I TOTAL COST 

II II nil ij IIII n JIM It ini 11 nil 11 Jill II 
11 II nil II nil II IIII II IIII II IIII 11 IIII II 
II • II 1 nil 100 11 1 nil 39 10 II 39 nil 0 00 II Ollll 0 00 II anil 0 00 II 0 nil 28 II 
IflHKLDII 3 nil 2 00 11 onii 34 39 II 209 IIII 0 00 II Ollll 0 00 II 0 IIII 750 II 2.250 nil 2 450 II 
II CAL II 12.000 nil 0 00 II Ollll II Ollll 0 00 II 0 IIII 0 00 II 0 nil 2 00 11 33.600 nil 31.600 II 
II II nil II nil II nil 11 nil n nil II IIII II 
II - II III) - II mil - 11 734 III! - II 0 IIII - 1! a nil - II 35 850 ill! 38 0B4 11 
II II 
II ' II 

nil n nil 11 IIII II nil II nil II IIII 11 II II 
II ' II 1 till 7 00 11 mil 29 10 II 187 IIII 2.250 II 3.750 IIII 105 00 11 105 nil 0 II 0 IIII 7.552 II 
II ' II • iiii 7 00 11 r IIII 29 10 II <07 nil 0 00 II 0 nil 109 00 ii 105 III! 0 n 0 IIII 302 II 
II • II > IIII 100 11 1 IIII 39 10 II 79 nil 0 00 II Ollll 0 00 11 0 nil Oil 0 nil 78 II 
II * II < nil 0 00 II 9 IIII 29 10 II 190 ni|7.06S 00 II 2.963 nil 0 00 II 0 nil 0(1 0 IIII 2.834 II 
II • II < ill! to 00 II <9 IIII 29 10 11 500 nil 0 00 11 0 nil 500 00 11 500 nil Oil 0 ill! 1.008 II 
II • II 1 iiii 2 00 n 2 111! 29 to II 99 nil 0 DO II 0 nil 0 00 II 0 nil 0 II 0 nil 56 II 
II • 11 1 mi 0 00 II Ollll II 0 III! 0 00 II Ollll 0 00 II 0 nil 3.135 II 3.135 nil 3.135 11 
II II nil n nil II nil 11 nil II nil 11 nil II 
II - II nil - n 4> IIII - II 1.197 IIII - II 4.015 nil - II 710 nil - II 3.135 nil 0.012 II 
II II nil II nil II IIII 11 nil n nil II IIII II 
IPRKLDll 1 nil J 00 11 3 nil 34.19 II 00 IIII 0 00 II Ollll 0 00 II 0 IIII 2.915 II 2.913 nil 2.984 II 
IIOAL II '.MO nil 0 00 11 'IIII n oilll 0 00 II Ollll 000 II Ollll 9 93 II 0.700 IIII 9.700 II 
ItTRKLDII 3 nil 2 00 II Ollll 34 39 II 700 nil 0 00 II Ollll 000 II 0 nil 1.135 II 3.375 IIII 3.581 11 
II OAL II 12.000 nil 0 00 II Ollll II Ollll 0 00 II 0 nil 0 00 II 0 ill! 0 33 II 0.093 IIII 6.983 II 
II II IIII II nil II nil II nil II nil II nil II 
II - II IIII - II »nil • - II 773 nil - II 0 nil - n 'IIII - II 77.882 IIII 23.137 II 
II II IIII II nil II nil n nil 11 nil II IIII II 
IpAUPtll 1 IIII 0 90 II 0 9 nil 34.39 II 17 nil 0 00 II Ollll 0 00 II 0 nil 200 II 200 nil 217 II 
IPAMPIII 1 IIII 0 90 II 0.9 nil 34 99 II 17 nil 0 00 II Ollll 0 00 II 0 nil •39 II 330 nil 947 II 
IPAUPIII 1 IIII 0 90 II "IIII 34 39 II t' nil "Oil 'IIII "oil 'IIII 939 II 330 IIII 347 11 
IpAMPIII 4 IIII 0 90 11 3 0 nil 34 39 II 99 nil 0 00 II 0 nil 0 00 II ' nil 09 II 380 IIII 440 II 
IPAMPIII 3 nil 0 90 II 10 nil 34 99 II 34 nil 0 00 II 0 nil 0 00 II 0 nil 09 II 100 nil 224 II 
II II nil 11 nil II nil nil n nil II nil II 
II - II nil - II 9 1111 - II 159 nil - II 0 nil - II 0 nil - 11 1.430 nil 1.985 II 
II II nil II nil II iiii II nil II nil 11 nil... II 

nil" -11 •1 iiir ——— II i.iie nil*" 
nil 

II 4.019 iiir* 
nil 

II 710 iiir II 03.277 IIII 70.718 II 
ini II ... nil II 

i.iie nil*" 
nil II 

4.019 iiir* 
nil ... . II nil II nil 11 

Revision Ha 
August 21, 1992 



TABLE I 4-IS 

ICF KAISER ENQINEERS. INC. 
SMOUEHiaHWAY 
FAIRFAX. VMQINU 220SI -SOOO 
OETAI. ESTIMATE BREAKDOWN - COSTS UPDATED SO OCT St 

PROJECT nrU : RCHA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE MANAOEMENT. INC. 
PROJ LOCATION : CHtCAOO INCINERATOR. CHICAQO. R. 
AREA : INaNERATOR (Pso* <) 

ESTIMBY : A MIHH 
ESTIMTYPE : FINAL 
ESTIMDATE ; I0-Juii-S2 
SHEET NO l2o<24 

II II 
II NO II 
11 IL 

ACTIVITY DESCRIPTION 

II 
II 
II JIOOO 
II JIlOO 
II JUDO 
II JISOO 
II JISOO 
II JISOO 
II JISOO 
II JI700 
II JISOO 
II 
II 
II 
II 
II 
II J2000 
II J1100 
II J2200 
II J2300 
II J2400 
II J2SOO 
II J2580 
II J2S00 
II J2700 
II J2SOO 

II 
II 
II 
II 
IL 

II 
II REMOVAL OF REFRACTORY AND OTHER INTERNAL ELEMENTS 
|f)«niov« caSKtoty brick 
liriMCOarircSadacy brick (200 01 yd. I.7S0 ml by laIR 
Iflcmsvc icnibtMr temm psckinB 
IITrancpari ccnibbw torn— pacMng (02 cu yd. 1.7S0 ml by icIO 
IIRcmckc Icnblng phdca 
IITfAncpori lontrins pWM (20 cu yd. I.7S0 ml by led) 
IIRcmcvc dcmWwc 
IITiancpori dcmlaSmc (20 cu yd. 1.700 ml by fall) 
jpispoaa eS laSaOwy brick. Ia»ac psckkif. lonbkig plalaa. 
11 damlclafa (TSCA landSS) 

II II 
II UNIT II 

_I1 IL 
II II 
II II 
IPUYDII 
II TON II 
IPUYDII 
II TON II 
IPUYDII 
II TON II 
lICOYDll 
II TON II 

TON II 
II 

nil LABOR MANHOURS 
OUANTTTY IIH UNIT || TOTAL 

nil 11 

LABOR DOLLARS I MATERIAL DOLLARS 
RATE II TOTALS |||| UNIT || TOTALS 

II sue-TOTAL: 
II 
II DECONTAMINATION 
Ipaccn. Inlatnal auclacaa (BB.SOO gal walac) 
|^Raua•y biapad bdamal uiriacaa 
Ipaccn. aatacnal aurihcaa and aqulpmani (1.000 gal caNanQ 
ipacon. aatacnal aurikcaa and aqulpmaM (f .000 gal walac) 
i^/laualy biapacS aatamal auiMcaa and agulpmanl 
ipacon. aacondary ccmUkimanl (bluriVcacuum) 
IPaccn. cacondwy conUkimanl (S.OOO gal walac) 
IIDacon. aacondaiy conlabimani (20.000 gal wMw) 
llVtauaSy Intpad aacondary conUkimani 
|)napact aacondacy contaklmanl wSh ground panaballng radar 

II 
II SOB-TOTAL. 
II 
II 

JL 
sue -TOTAL THIS PAOE 

nil 
>00 nil 
*00 nil 
•> nil 

>1111 
>0 nil 
>0 nil 
>0 1111 
>0 nil 

>» nil 

nil 

II 
n 

osou 
oosn 
OSOH 
tssn 
0 40 H 
0 OS II 
eson 
oosn 
soon 

II 
n 

- II 
n 
n 

74 00 n 
IS 00 11 
40 00 II 
40 00 11 

1 00 II 
10 00 II 
» 00 II 
"00 n 
I 00 II 
0 00 n 

n 
- n 

n 
II 
IL 

nil 
nil 
nil 
nil 
nil 
nil 
nil 

JL 

I" nil 
nil 
nil 

74 nil 
<0 nil 
•onii 
40 nil 
I nil 

10 nil 
»nil 
»nil 

II 

"10 n 
M M II 
2S 10 11 
M >8 II 
>S 10 II 
M JS II 
" 10 II 
M.J8 II 

II 

>•10 II 

"10 11 
>• 10 II 
"10 II 
"10 II 
"10 11 
"10 11 
"10 II 
" 10 II 

nil 
> >«• nil 

>M nil 
1,014 nil 

108 nil 
"8 nil 
>8 nil 

>" nil 
>> nil 
• nil 

nil 
4.111 

2.07S 
480 

1.l>4 
1.124 

>i 
2SI 
70> 
70S 
28 
0 

S.91S 

_IL 
II 
11 

0 00 11 
0 00 n 
0 00 II 
0 00 II 
0 00 n 
0 00 II 
0 00 n 
0 00 n 
0 00 II 

nil EQUIPMENT USAQE ||ll 
nil UNIT 11 TOTALS nil 

nil - II 
nil n 
INI n 
nil ooon 
nil Boon 
nil sso oon 
nil ooon 
nil ooon 
nil ooon 
nil 0 00II 
nil ooon 
nil ooon 
nil 0 00II 
nil II 
nil - II 

nil 
IIIL 

FOR SUMMARY OF COSTS SEE TABLE 1 

lo.ssi nil— 

nil 
nil 
nil 
nil 

040 nil 

IIIL 

II.. 
n 
n 

0 00 II 
0 00 n 
ooon 
0 00 II 
0 00 II 
0 00 II 
•00 II 
0 00 II 
0 00 (1 

n 
n 

- II 
II 
II 

920 00 II 
0 00 11 

420 00 II 
420 00 II 

0 00 II 
0 00 (1 

319 00 II 
SIS 00 II 

ooon 
8 00 (1 

II 
II 
11 
II 
IL 

JUL 

920 I 
0| 

420 1 
420 I 

0| 
0| 

119 I 
119 I 

0 I 
0 I 

SUe-CONTHACTS 
UNIT 11 TOTALS 

11 
TOTAL COST 

nil 

n 
n 

on 
lis II 

on 
lis n 

on 
118 n 

oil 
118(1 

119 11 

II 
II 
II 

0 It 
on 
on 
on 
on 
on 
on 
0 II 
0 II 

190(1 

II 
II 

0 I 
21.000 I 

01 
230 I 

0 I 
2.100 I 

0 I 
2 >00 I 

27.110 I 

93.990 I 

nil 

nil 
nil 

0 nil 
0 nil 
oiin 
0 nil 
oiin 
onii 
oini 
oini 
0 nil 

1.110 nil 
nil 

4.130 Mil 

*•11 
_IL_ 

S1.S10 nil 
MIL 

2.24> 
M.»S 

1.014 
119 
228 

2.121 
229 

2 121 
27,810 

98 771 11 

2 908 11 
480 II 

2.484 II 
1.844 II 
» 11 

3S1 II 
1,018 11 
1.018 11 

" 11 
8,180 n 

II 
17 300 II 

II 
II 
II 

77.171 n 
II 



TABLE 1.4'IB (conllnucd) 

ICF KAISER ENOINEERS. INC 
•300 lEE HIOHWAV 
FAIRFAX. VWQINIA 22031 -3000 
DETAR. ESTIMATE BREAKDOWN - COSTS UPDATED 30 OCT Bl 

PROJECT TraE ; RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER ; CHEMKAL WASTE MANAGEMENT. INC. 
PROJ LOCATION : CHICAGO INQNERATOR. CIBCAGO.I. 
AREA : INCINERATOR (pagB 2) 

ESTIMBY : A MUIR 
ESTIMTYPE : FINAL 
ESTIMDATE : I0-Jun-B2 
SHEET NO : l3ol24 

NO ACnVTTT DESCRIPTION 

II II 
II II TREATMENT OF DECON RESIDUALS 
II J3000 j|Tl>ii4partil»con •oNwii (1.000 eMTBOmS 
II J3I00 ||O0-«BB kwkMf alien of •oN<nt(TSCAblokMf4tot) 
II J3200 IITienapert deeon. clnanmlerB (BO.BOO BM. 300 mf 
II J3300 ||Of-»B4hMdmenlolrki4eeret«B 
II II 
II II 
II II 
II II SAMPLING AND ANALYSIS 
II JAOOO |P*con. iln»e»lei (3id ilnseolM. MHfs; I Bwnp/B.OOOsel) 
II J4I00 |PCBaHpe(k<L euffaiBiea - I4.B72 >91: I umpy2.500>dB) 
II J4200 IPecon. aoA/enl (»om 3fd Ibiaa c« aiit. amMcaa and agulpinanl) 
II J4300 jpacen. flnaanalai |3idiBiaaa(a«t aufMcaaandagulpmanl) 
II J4400 ipacon. ikiaaaialar(3idflneae«aac.cofd.:l aampMB.OOOgal) 
II J4BOO |fCBirlpa(iaeccnlaln:afaa • S.OOOaqB: I aampJT.SOOtqB) 
II II 
U II 

II II nil LABOR MANHOURS 
IIUNTT 11 OUAKTITY |||| UNIT || TOTAL 

.n IIIL 
II 

SUB-TOTAL; 

SUB-TOTAL; 

II 

SUB-TOTAL THIS PAGE-
TOTAL THIS ACTTVTTV II 

ll_ 
FOR SUMMARY OF COSTS SEE TABLE I 

II 
II 
IITRKLCII 
IIOAL II 
IITRKLDII 
II OM- II 
II II 
II - II 
II II 
II II 
IPAMPIII 
IISAMPtll 
IPAMPIII 
IPAMPIII 
IPAMPIII 
IPAMPIII 
II II 
II - II 
II II 

Nil 
nil 

2 nil 
• 000 nil 

<r nil 
BO.SOO nil 

1 00 
000 
2.00 
000 

0 BO 
OBO 
OSO 
• BO 
OBO 
O.BO 

11 

IIIL 

LABOR DOLLARS 
RATE II TOTALS 

nil 

nil 

34 3S 11 
II 

34 38 11 
II 
II 

- 11 
II 
II 

21 10 II 
2B 10 11 
2B 10 II 
2B 10 II 
2B 10 II 
2B 10 II 

II 

«T nil-' 
423 nil 

nil BLATERLAL DOLLARS HII EQUPMENT USAGE 
nil UNn^ 11 TOTALS nil UMT H TOTALS 
nil 11 nil iL 

nil SUB-CONTRACTS (III 11 
llll UNTT 11 TOTAL S IIII TOTAL COST || 
nil n nil n 

137 
0 I 

I.IBB { 
0 I 

I 
1.309 I 

»« I 
Ml 
2B I 
»• I 

> nil 
I nil 

nil 

nil 
nil 

JUL 
I.B9B I 

I2.1BB I 

0 00 11 
000 II 
0 00 II 
0 00 n 

- II 
n 
n 

0 00 11 
0 00 n 
0 00 II 
0 00 n 
0 00 11 
0 DO 11 

II 
- II 

n 
n 
n 
n 
n 

JUL 

nil 

nil 
nil 

oini 
oiin 
onn 
0 nil 
oini 
onn 

nil 
0 nil 

nil 

nil 

0 
•40 

n 
n 

0 00 11 
OOOH 
soon 
0 00 II 

H 
- n 

n 
II 

000 II 
• 00 11 
0 00 II 
0 00 11 
ooon 
0 00 11 

II 

JUL 

nil 

nil 

n 
2.419 II 

3B9 II 
1.129 11 
0 99 II 

II 
- II 

11 
11 

390 11 
•S II 

200 II 
990 II 
390 II 
•» 11 

nil 

0 I 
i.soo I 

llll 
nil 

B BJO nil 
21.000 nil 
IB.I2B nil 
44.279 nil 

nil 
•o.BJo nil 

nil 
nil 

1.400 nil 
B70 nil 
200 nil 
250 llll 
TOO nil 
sBo nil 

llll 
3.600 nil 

nil 

nil 
JUL 

II 
JL 
-|| 04.630 I 

n IBB.340 nil 
JL IIIL 

n 
II 

9.797 n 
21 000 II 
20.243 11 
44.279 II 

II 
#2 239 11 

11 
11 

1.490 11 
994 11 
214 II 
394 II 
729 11 
439 11 

11 
3.453 11 

II 
II 
11 
11 
II 
II 
11 
11 
11 
11 
II 

Jl 
•B.OBB I 

173.499 I 

FILENAME: 



TABLE I 4-17 

DETAIL ESnUATE BREAKDOWN - COSTS UfDATED 14-NOV-S1 

PROJECT TITLE : RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE MANAOEMENT. INC. 
PROJ LOCATION : CHICAOO INaNERATOR. CHICAQO. N. 
AREA : DRUM CRUSHERS 

ESTIMDATE 
SHEET NO 

M - Jun -
07 Of 24 

It 
II NO ACTIVITY DESCRIPTION 

t| li nil LABOR MANHOUR8 
II UNIT II QUANTTTY |||t UNIT H TOTAL 

LABOR DOLLARS 
RATE II TOTAL! 

I MATERIAL DOLLARS 
I UNfT II TOTALS 

nil EQUIPMENT USAOE 
nil UNIT II TOTALS 

SUB-CONTRACTS 
UNIT II TOTALS 

nil II 
mi TOTAL COST It 

II II II 11 nil n nil II nil II nil 11 nil II nil. II 
II II II II nil II nil II nil n nil II nil II nil II 
II II EOUFMENT OtSFOSAL II II Nil II nil II nil n nil II nil II nil II 
II F1000 II • II < nil don <1111 3010 n i<3 nil 0 00 II 0 nil 0 00 II 0 nil on 0 nil III II 
II PIlOO II • II t nil IBS II <0 nil 30 10 11 "0 nil 0 00 II Ollll 0 00 II 0 nil on 0 nil 4S0 II 
II PUOO II TON 10 nil 0 03 II 0 03 nil 30.10 11 • nil 0 00 II Ollll 0 00 II Ollll IIS II I.ISO nil l ist II 
II II l.TMmlby tad) || II nil II nil 11 nil n nil II nil II nil 11 
II FIMO ipiipo** dUmantM »qulpinan< (TSCA luidM) II TON II 10 nil 0 00 II onii 11 ollll 0 00 II Ollll 0 00 II 0 nil IIS II I.ISO nil 1,180 II 
II II II II nil II nil 11 nil n nil II nil II nil 11 
II II sue-TOTAL II - II nil 30 nil - II »'i nil II 0 nil - II 0 nil - n 2.S00 nil 3.»'1 11 
II II II II nil II nil II nil n nil II nil II nil II 
II II II II nil 11 nil 11 nil n nil II nil n nil n 
II II DECONTAMINATION II II nil II nil II nil II nil II nil II nil II 
II F2000 |P*conUmlnM» aAcondwy contAlnmant* II • II 1 nil 0 0 II 0 nil II 0 nil 0 00 II 0 nil 0 00 II 0 nil 0 n 0 nil Oil 
II II II II nil II nil II nil II nil II nil n nil II 
II II SUB-TOTAL II -

II 
II III! - II 0 nil - II 0 nil II 0 nil - II 0 nil ~ n 0 nil 0 11 

II II 
II -
II II nil II nil II nil II nil n nil n nil 11 

II II II II nil II nil II nil II nil n nil II nil 11 
II II II II nil II nil II nil II nil n nil II nil II 
II II II II nil II nil II nil II nil n nil 11 III 11 
II II II II nil II nil 11 nil It nil II nil II III 11 
II II II II nil II nil II nil nil II nil n III 11 
II II II II nil II nil 11 nil n nil n nil n III 11 
II II II II nil II nil II nil n nil n nil n III II 
II II II II nil II nil II nil nil n nil n III 11 
II II II If nil II nil 11 nil II nil n nil n III 11 
II II II II nil II nil 11 nil II nil II nil II III 11 
II 
II 

II II II nil II nil 11 nil n nil n nil n III 11 II 
II If Saccnduy conlMnmanI hat lha dium ciuahara la ahaiad nth ttia atiiaddaf. Tabia S || II nil n nil II nil n nil n nil n III 11 
II II ahiaddar, coala tor thia ftam a ppaai In Tnbia S || II nil II nil II nil n nil n nil n III II 
H II It II nil II nil n nil II nil n nil II III II 
II 
II 

sue -TOTAL THIS FAQE > nil-
nil 

II 
II 

30 nir 
nil 
- -n 

n 
S71 lllf-

iiii II 
0 inr 

nil 
II 
II 

0 nil— 
nil 

II 
II 

3.300 III 
III 

3.071 II 
II 

FOfI SUMMARY OF COSTS SEE TABLE t FILENAME DNMCRUSH 



TABLEI4>1» 

DETAIL ESTIMATE BAEAKOOWN - COSTS UPDATED l^-NOV-tl 

PROJECT TTTLE : RCfU PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE MAMAOEMENT. INC. 
PROJ LOCATION : CHICAQO INaNERATOR. CHICAOO. E. 
AREA ; LABORATORY 

ESTIMDATE 
SHEET NO 

M-Juft-M 
1tol24 

I LABOR MANHOURS LABOR DOLLARS I EQUPMENT USAQE SUB-CONTRACTS ((]( 
U NO II 
II II 

ACTIVITY DESCRIPTION UUNfT n QUANTTTY t|l| 
11 II nil 

UMT H 
II 

TOTAL till HATE H 
(III tt i

l
l
 

UMT U 
n 

TOTAL 0 nil 
Mil 

UMT II 
II 

TOTAL 0 nil 
nil 

UMT II 
11 

TOTAL 1 IIU TOTAL C02T H 
nil 11 

H II II U nil U nil H nil II nil II nil 11 nil II 
II II INVENTORY REMOVAL II II iin U nn n nil 11 nn II nil II nil n 
II NtOOO Ifi/mlfytmittoryiidpmcliwmMUchmmic^Malmbpmckt II • II 1 iin 40 00 II «<>nn 2410 n ).i24 nil 0 00 II 0 nil ooon 0 nil on Ollll 1124 n 
II NllOe |irf«fl>^wu*«ktMpult*(20*um>.200l«# Itmiapii t nil SOON 3 nil 34 30 11 103 nil 0 00 II oilll ooon 0 nil 720 11 T20 nn 222 n 

ll»MII Mini 0 00 II onii II oini 0 00 11 onii 0.00 II • nil 220 11 10.400 nil 10.400 II 
II II II II nil 

nil 
II III! II nn n nn II nil II nil II 

II II SUB-TOTAL: II - II 
nil 
nil - n 43 nil - n 

u 
>.23' nil - n 0 nil - n Ollll - II 11.120 nil 12,277 n 

II II 11 H nil H nil 
- n 

u nil n nn II nil II nil II 
II II DECONTAMINATION H H nil U nil u till n nil 11 nil H nil 11 

II • H * nil 2 00 H 3 nil 2010 n •4 nil 0 00 II onii 103 00 jj 102 nil on Ollll liO II 
II • II < nil TOON Tllll 2010 n i*T nil 0 00 11 Ollll 210 00 n 210 nil Oil • nil 407 II 

» UMalOfV (S.400 wM«r) II • II • nil Toon Tim 20 10 H i3» nil 0 00 II Ollll 210 00 11 210 nn Oil Ollll 407 11 
II N2}0e ||MlwUlyk<«p.e<W>oralory II * II • nil 100 II 1 nil 20 10 11 >3 nil 0.00 II Ollll OOOII Ollll 0 II Ollll 24 II 
II II II II nil n nil II nil II nil II nn II nil II 
II II sue-TOTAL: II - nil - II >4 nn - II »o4 nil - n 0 nil - 11 225 nil - II ojlll 1,021 n 
II » II II nil II nil II nil n nil 11 nil 11 nil n 
II II TRANSPORT AND DISPOSAL OF DECON. RESIDUALS It II nil II nil 11 nn n nil 11 nil II nil II 

IfntiaoH 2 nil 2.00 II 4 nil *4 32 H 11' nil OOOII Ollll 0 00 II Ollll 1.122 II 2.2M nil 2 247 II 
II N*iao IIOP-UaliMtn i«nl ol d«c«i%. II OM- II S.4S0 (III 0 00 H omi H »nii 0 00 II • nil OOOII onii 0 25 11 2.2J0 III! 2.470 II 
II N32aa llhtiopetl dM< m. •oAr^nl (1.M0 gM, 7B0 limiaDii • nil 2 00 It 3 nil 34*2 11 •3 nn 0 00 II • nil ooon Ollll 2.212 11 2.212 nil 2 444 II 
II NMOO ||Od->2* ktekiarabenaldsciin. aokwit (7 b/g*J.T3CA kidnoato) II OAL II •.«oo nil 0 00 11 «nii 11 oiin 0 00 II Ollll OOOII Ollll 2.22 11 • ort nil 4 472 11 
II II 11 II nil II lilt 11 IIU It nil u nil 11 nil 11 
II II SUB-TOTAL: II - II nil - II • nn - II 202 nil - II Ollll - II Ollll - II 14.010 nil 14.214 II 
II II II II nil n nil II nn n nn n nil 11 nil II 

II II II SAMPLING AND ANALYSIS II II nil n nil II nil n nit n nn II nil 
II 
II 

II N400a Ip*can. it«i (SemSfdrtnM) IPAMMll • nil 0 50 11 0.3 nil 22 10 n 14 nn 0.00 n Ollll 0 00 n Ollll 220 II 3" nil 204 n 
II N4IOO lrCB»H>» ItSAMPIII 4 1111 0 00 II t o nil 22.10 II •4 nil OOOII Ollll 0 00 II Ollll 02 11 *«> nil 424 11 
II II II II III! II nn II Nil n nil II III! II nil n 
II II SUB-TOTAL: 11 - II nil - u 3 nil - II " nil - n Ollll - n 0 nil - II "0 nil 424 II 

!! !' II II nil II nn II III! II nil II III! II nil II 
II II II II nil II nil II nil n nil II nil II nil II 
II ii II II nil II nil II nil II nil 11 nil II nil II 
11 \i II II III) n Nil II III) u H» II nil II nil. II 
II SUB -TOTAL THIS PAOE 
11 

nir 
nii 

II 
II 

00 nir 
nil 

II 
IL 

1.002 nil" 
nil 

•*"—n 
II 

our 
nil 

•"—-11 
II 

222 nil" 
nil 

II 
II 

20.240 nil 
nil. . 

22.040 n 
. . II 

POR SUMMARY OF COSTS SEE TABLE 1 PILENAME: LABORATO 



TABLE I 4-I9 

DETAIL EST!MATE BREAKDOWN > COSTS LIOATED I4-NOV-S1 

PROJECTTTTLE : RCAA PART 6 - CLOSURE COST ESTIMATE 
PROJCCT OWNER : CHEMICAL WASTE UANAQEUENT.INC. 
PROJ LOCATION : CHICAQO INCINERATOR. CHICAQO. R. 
AREA : UtSCELLANEOUa PAOE 1 

ESTIMDATE 
SHEET NO 

0«-Jun-ft2 
20OI24 

U 
11 NO ACTIVITY DESCRIPTION 

li i| III! LABOR UANHOURS 
II UNn^ II OUAHTTTY |||| UNTT | TOTAL 

LABOR DOLLARS |||1 MATERIAL DOLLARS Hit CQUPMENT USAOE 
RATE II TOTALS |||| UNTT || TOTALS ||ll || TOTALS 

nil SUB-CONTRACTS 
UNTT II TOTALS 

nil II 
nil TOTAL COST II 

II II II II nil II Mil M MM 11 MM M MM M nil II 
II II II II nil n nil 11 nil II nil H nil II nil II 
II II ASH HOPPER STAOINQ AREA (A.H.SX): INVENTORY REUOVAt. II II Mil n nil 11 nil II nil 11 nil II nil II 
II 01000 |IV«MYlnv«ilacy(20AWiliepp«>) II ' II < nil 1 M II 1 nil IS OS n IS nil OM H 0 nil OMII Ollll 0 00 II Ollll IS n 
II OHM j|.Mulralc«andtoanap«t>«hkyial(1.7Uml) II TON II M nil 023 tt 1* nil 20.M II JMIIII OM n 0 nil OM II Ollll IIS n • 000 nil 7.2M II 
11 OtSM IjDtepoa* ol uh (T3CA lMd«4 IICUYDII •Ollll 0 00 11 Ollll 

20.M II 
Ollll OM II Ollll OMII • nil iisn • 000 nil S.OM II 

II II II II nil 11 nil II nil II nil 11 nil n nil II 
14.110 II II II Sue-TOTAL: II - II nil - 11 •0 nil - II »• nil - 11 Ollll - n 0 nil - n 11.100 nil 

II 
14.110 II 

II II II II nil 11 nil II nil 11 nil n nil n nil II 
II II A.HSA.: DECONTAMINATION II II nil II nil II nil 11 nil II nil II nil II 
II 02000 IpKonUmlnMs wnptY hoppat (1.0*0 gM wMo Mch| |»10PP1|| 20 nil t oo II >0 1111 1SS8 11 470 nil OMII Ollll 10 Mil 210 nil on 0 nil eto II 
II 021M ippcontainlnalp aUglng MM (txuNi/vamum) II * II • nil 1 M II 1 nil IS •• 11 10 nil OMII Ollll 000 II Ollll on • nil 10 II 

II • II 1 nil OM 11 • nil tS.SS II 04 nil OMII Ollll OMII • nil on Ollll •4 n 
II II II II nil 11 nil 11 nil 11 nil n nil II nil II 
II II sue-TOTAL. II - II 

II II 
nil ST nil - 11 S70 nil - 11 Ollll - n 210 nil - II Ollll 7»» II 

II II 
II - II 
II II nil 11 nil 11 nil 11 nil II nil n nil II 

II II A H SA.: TRANSPORT A DISPOSAL OF OECON RESIDUALS II II nil n nil 11 nil 11 nil n nil n nil II 
11 OSOOO |[rianap«tda«an. ilnaawaiaralEt.eMgal, SM m4 |[TRKLD|| • nil 2 Mil 10 nil 1S.SS n 1ST nil OMII 0 nil 0M|| Ollll 1.12S n S.S23 nil 5.741 11 
II OS1M ||Of-aka kaatmani o< tfaean. rkiaawalata II aM- II 

II II 
2I.M0 nil 

nil 
0 M n 0 nil n 0 nil OM 11 

11 
• nil O M II • nil 0 ss n 11.ISO nil 11.ISO II 

II II 
II aM- II 
II II 

2I.M0 nil 
nil n nil n nil 

OM 11 
11 nil n nil n nil II 

II II SUB-TOTAL: II - II nil - n <0 nil - n i»T nil - 11 Ollll - 11 Ollll - n tT.SOS nil 17.002 II 
II II II II nil n nil n nil 11 nil n nil II nil II 
II II A.H.S A.: SAMPLINO AND ANALYSIS II II nil n nil n nil n nil n nil II nil 11 

ItSAMPIII 20 nil oooii 10 Ollll IS ss n 1S7 nil OM 11 0 nil 0 00 n • nil jso n 7.000 nil 7.157 II 
II 041M ||Saiiipllngandanat)ralaarco>aaainpla*eniaUaVigvaa IISAUPtll t nil IMII 10 nil IS M n «• nil OMII Ollll 10 00 n 10 nil itss n 1.S10 nil I SO# II 
II II II II nil II nil II nil 11 nil n nil n nil II 
II II sue-TOTAL. II - II nil - n <1 nil - II 172 nil - 11 Ollll - n IS nil - II • nil •.»" 11 
II II II II nil nil n nil 11 nil n nil n nil 11 
II II II II nil n 

11 
nil n nil II nil n nil n nil II 

II II II II nil 
n 
11 nil II nil II nil n nil II nil 11 

II II II II Mil II MM M Mil M MM M MM M IMI M 
II sue -TOTAL THIS PAOE > 
It 

llll~ 
nil 

11 
11 

T4 iiir 
MM 

11 
II 

1.22 J nil"-
nil 

11 
il 

0 iir' 
MM 

n 
II 

22# nil-
nil 

II 
11 

J0.040 nil 
MM 

41.M0 11 
II 

POfl SUMMARY OP COSTS SEE TABLE 1 FILENAME: MISC-I 



TABie 1.4-1Q (C£mlinu»d) 

TABLE It 

DETAIL E3TIUATE BREAKDOWN - COSTS UPDATED 14-NOV-tl 

PROJECT TITLE : RCRA PART B - CLOSURE COST EST1UATE 
PROJECT OWNER : CHEMICAL WASTE MANAOEMENT. INC. 
PROJ LOCATION : CMCAOO INaNERATOR. CHICAQO. L 
AREA : UlSCElLANEOUS PAOE 2 

ESTIMDATE 
SHEET NO 

04 - Jun - tl 
21 of 24 

II 
II NO 
II 
II 
|| OS004 
II OHM 
II 
II 
II 
II 
II 
II otooo 
II 
II 
II OTOOO 

II 
II 
II olooo 
II OilM 
II 01200 
II 0»M 
II 
II 
II 
II OSOOO 
II Ottoo 
II 04200 
II 04200 
II O4400 
II 
II 
II 
II 

ACTIVITY DESCRIPTION 

II 0ECONTAUNAT1ON OP PAVED ROADS 
IIColMBon Of tot* t dutf by biualVVKuuni 
jlStmpIMo and analyate of uphoB ecr» uniplM 
II 
II 

II 
II UNIT II I 

Jl IL 

I LABOR UANHOURt 
I IMIT H TOTAL Nil 

LABOR DOLLARS 
RATE II TOTAL t 

II MATERIAL DOLLARS 
Ut«T II TOTALS 

llll EQUfPMENT USAQE 
nil UNIT II TOTALS llll 

U II 
II 
IPAMPIII 

II 

SUB-TOTAL. 

II 
II LANDSCAPED AREA: SON. ANALYSIS 
jpompllng and analyiU of toS In landacapad araa 

II 
II OENERAL UTKITIES 
lluuldy utaga doling cloaoia 

II 
II DECONTAMINATION Of SEWERS 
jpaconUmlnala >a»a> tnaa (SS.SM gal walaf) 
IPnapad aawar Inaa arittivldao camafa 
llSamp A anal of dacon. ilnaaaiafaai (>d rkiia: I aamp/t.OOO gaj) 
||On-iNa caibon adaofpBon baalmanl of daoon. rinoaaralafa** 

H 
II SUB-TOTAL 
It DECONTAMINATION Of STORM A PROCESS WATER TANKS 
||On - ata caibon adaorpNon baMmanf of bwantofy** 
jpacofrtamkiaia 4 olocaga lanka (1t4.AM gal walar) 
||Ofi-aRa caxbon adaotptton baafmani of dacon. rinaaaiataca 
ipiachafga baaiad walar lo POTW 

IISampBng and anatyala of diaebaiga lo MSD (2.220.400 gal: 
II 1 aampla par day - I aampla par 200.000 gaO 

II 

II 
||->Nola: Coals Inckidadwth Ham O4200 

-IL 

SUB-TOTAL: 

II 
II 
II II 
II II 
||SAMPI|| 

II II 
II II 
II OAt II 
II II 
II It 
II - II 
II ' II 
IPAMPIII 
IIMOAL II 
II II 
II - II 
II II 
IIMOAL II 

II • II 
IPJOAL II 
ISJQAL II 
IPAMPIII 
II II 
II II 
II - II 
II II 

SUB-TOTAL THIS PAOE -

POR SUMMARY OF COSTS SEE TABLE 1 

llll II llll II nil n nn 11 nn II 
llll II llll II llll 11 nil II llll II 

< llll 100 00 II 100 llll 14 43 11 1.444 nil 0 00 II Ollll OOO II Ollll 0 00 II 
22 nil IMII Mini 14 44 11 212 nil 0 00 11 Ollll 14 44 11 212 nil 1.424 II 

nil n nil 11 nil II nil 11 nn II 
nil II nil 11 nil II nil II nn 11 
nil 
nil 
nil 

- II >20 nil - II i.»'4 nil - n Ollll - n ><> nn - 11 nil 
nil 
nil 

II nil 
nil 

11 
II 

nil 
nil 

n 
n 

nil 
nn 

n 
n 

nn 
nil 

II 
11 

2 nil 1 40 11 2 1111 
nil 

14 43 11 4' nil 0 00 II Ollll 0 00 II 0 nil 1.423 II 
nil II 

2 1111 
nil 11 nil II nil II nn II 

nil 11 nil II nil II nil II nn 11 
jTo nil 0 00 11 Ollll 11 0 nil 127 00 II 24.440 nil 0 00 II Ollll 0 00 11 

nil II nil nil II nil II nn 11 
nil II nil II nil II nil II nil II 

< nil 44 00 n 44 nil 14 44 11 '04 nil 0 00 II Ollll 213 00 II 213 nil 0 II 
1 nil 000 II Ollll II Ollll 0 00 II Ollll 0 00 II Ollll 14,474 II 
2 nil 0 40 11 2 nil 14 44 II 22 nil 0 00 11 Ollll 0 00 II Ollll 230 II 
oilll 0 00 11 Ollll 11 Ollll 0 00 II Ollll 0 00 II Ollll 0.00 II 

llll II nil II nil II nil II nil II 
nil - 11 

II 
<T nil - 11 "4 nil - n 0 nn - II 214 nn - 11 

nil 
- 11 

II nil 11 nil II nil II nil 11 
ollll 0 00 11 Ollll 11 0 nil 0 00 II Ollll 0 n Ollll Oil 
1 nil 221 M 11 221 nil 14 44 11 2.414 nil 0 00 II Ollll 1.444 II 1.344 nil on 

2204 nil 24M II 02 nil 20.M 11 1.044 nil 0 00 II 0 nil Oil Ollll 22.2 74 II 
2204 llll 0 00 11 Ollll 11 0 nil 0 00 n 0 nn on 0 nil 144 11 

T llll 0 40 11 4 nil 14 44 II 
11 

>4 nil 0 00 II 0 nil on 0 nil 424 11 
llll II nil 

14 44 II 
11 nil II nil n nil II 

llll II nil 11 nil n nn II nil II 
llll - II 244 nil U 4.724 nil - n Ollll - n 1.444 nn - 11 
llll II nil 11 nil II nil n nn II 
llll II nil II nn n nil n nil 1! 
iiir II 437 nil" II 7.244 nil n 24.440 iiir II 2.142 nil- II 
nil II nil 11 nil n nn n nil 11 

SUB-CONTRACTS 
UNIT II TOTALS 

llll !! 
nil TOTAL COST || 
nil II 

0 I 
22.700 I 

till 

llll 

0 I 
14.074 I 
1,030 I 

0 I 
I 

20.723 I 

I 
0 I 
0 I 

22.27B I 
224 I 

2.074 I 

llll 

MISC-2 

u 
1.404 II 

22.224 II 
II 
II 

24.441 11 

II 
II 

2 217 11 

II 
II 

20 440 n 

II 
1 014 11 

It 474 II 
1.072 11 

on 
II 

21 704 II 
II 

0 11 
4 140 II 

22.241 11 
224 11 

2 720 11 

II 
11 

42.375 11 

11 
II 

124.541 11 

-11 



TABIC l.4> 1» (conUnuMl) 

TABLE 1« 

OETAM. CBTIUAie BRCAKOOWH - COBTS UTDATED 

PROJECT TULC : RCRA PART 6 - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE UANAQCUCNT. INC. 
PROi LOCATION: CHICAOOINQNCRATOR. CHICAQO. L 
AREA : MISCELLANEOUS PAOC 4 

ESTIMDATC 
SHEET NO 

M-Jun-t2 
22 0«24 

II II R U UU LABOR MANHOURS i||| LABOR DOLLARS Ull MATERIAL DOLLARS ||n COUPMENT USAOE HII sue-CONTRACTS Ull H 
H MO R ACTIVITY oetcnrnoN RUMT R OUANTITV RR UNO^ n TOTAL nil RATE U TOTALS IIH UNIT n TOTAL! nn UI«T fl TOTALS nn uNff n TOTAL t nil TOTAL COST || 
II H II I IIH M nil U nil II nil II nil II Mil 11 
N H OecONTAMNATMN OP EOUPMEMTUSeOFOM CLOSURE ACTMTIE* H R nil tt nil II nil n nn n till II nil 11 
H Piooo U * R 1 IIH M 00 R Mini -aneR • .•ia nil •Ml eon •Ml nil 100.00 n MS nil on onn 2 007 II 
H PHoe II * R «iin ssesR Mini asio H i.aia nil •MOO H •Mini let ee n <•• nil • n • nil a.oe7 n 
n p«Mo U * R 1IIR I.OOR <1111 tste n at nil seen • nn eeen • nil • n • nil ao 11 
R PI*M irrRKLOll t Nil teoR anil S4.un M IIR too n • nn • eon • nil a.oit n 2.01S nn a.M4 II 
R PIMO IpP-ak* kMfeMraten •« eolwf (TKA kicAwcalMt ROAL R SSOORH SOOR • nil 11 • nn eeen • nil • ooR • IIH sot n 1S.I40 nil 12.140 n 
R PIMM IIIRKLOR mn teen anil S4 S5 n •• nn • ••II • nn •Ml n • nil i.iat II 1.125 nn 1.104 11 
II PI*M IIOAL H s.soe IIH seen • nil II • nil see II • nil • ••II • nn 0 OS II 1.0M nil 1.M0 n 
R PIPOO RSAMPtR 1 nil esoR • • nil at 10 II 14 nil eeen • nil seen •Ull 200 II aoo nil 114 11 
H ritoo RSAMPIR • IIR e.se R • • nil atis 11 14 nil • 00 II • nn seen • nn •SO II •so nil 044 11 

u II 11 II nil R nil 11 nil II nn II nn II nn 11 
24 977 11 H II sue-TOTAL; II - R nil - II T4 nil - 11 a.ai7 nn - 11 i.»N> nil - II aio mi - II 20.100 nil 

11 
24 977 11 

U II II II nil II nil 
nil 

II nn II nn 11 nn n nil 11 
II 11 II II nil 

nil 
nil nil 11 nn 11 nn n nil 11 

II II THANSPOIITATION A DISPOSAL OP SWEEPINGS II II nil U nil II nil 11 nil n nn II nil 11 
II rzooo II TON II 4 nil O.M II • IS nil atio II 4 nn O.OB n • nil oeoR onn 119 11 490 nil 494 11 
II II II nil 11 nil 11 nn n nn 11 nn II nil II 
n pttoo IPI^M* ol MMpinga (TSCA iMiJi^ II TON II 4 nil eeoR • tin 11 • nn • eon • nil 0.00 11 oilll 110 11 400 nil 490 II 
II H II II nil II nil II nn n nn II nn n nn 11 
II II sue-TOTAL: II - II nil - II • nil - II 4 1111 - n • nil - n onn - n •20 nil 024 11 
II H R n nil n nil II nn II nil n nil II nil 11 
II II PERSONAL PROTECTIVE EQUIPMENT II II nil n nil 11 nn n nil n nn n nil 11 

072.000 ll It paoM IPuieiMM PPE (SIM* pm l^otm g«r Say « STi p* S ••!>) |f.-DA\|| ia.iso IIR e oo II • nil 11 • nn •oeo n •Tt.eoo nil eeoR onn • n oini 
11 

072.000 ll 
II Paioe 1I--BAMI a.T00 nil seen • nil 11 • nil ise ee n otseoo nil seen • nn • n • nn 420.000 II 
II Pueo HIRKLOR anil i.ee II anil tt io n M nil seen • nil see n • nil 0.005 II 1S.1S0 nil 1S.1M 11 
II PM<M IjDIapoMotPPE (TSCALMRI^ RDRM II "4 Mil see II • nil 11 • nn seen • nn • ••11 • nn 120 II 14.000 nil 14,000 n 
II II n II nil n nil 11 nn n nil H nn n nn n 
II II sue-TOTAL: II - II nil - n anil M nil - 11 1.SOO.OOO nil - 11 • nil - n 21.010 nil 1.429.999 n 
II II 11 H nil II nil II nil II •III II nil II nil II 
U sua-TOTAL THIS PAOE nil" •• nii-~~~-n 2.277 nil- 11 1.400.000 llir „ 210 llll- II 40.120 nn 1.452.107 II 
II nil 11 ini n nil 11 nil II llll II nil n 
POR SUMMARY OP COSTS SEE TABLE I 



TABLE 1.4-II I 

TABLE 20 

OETAB ESTIMATE BREAKDOWN - COSTS UPDATED 14-NOV-II 

PROJECT TULE . RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEHKAL WASTE MANAGEMENT, INC. 
PROJ LOCATION ; CHICAaO INaNERATOR, CMCAOO. B. 
AREA : MISCELLANEOUS PAGE J 

ESTIM DATE 
SMEET NO 

IO-Jun-12 
2Ja»24 

II 
NO H ACTMTV DESCRIPTION 

II u III! LABOR MANHOURS ||U LABOR DOLLARS ||ll MATERIAL DOLLARS |||| EOIOPMENT USAOE till SUB-CONTRACTS |)ll II 
II UNIT H QUANTITY |||| IBBT n TOTAL nil HATE II TOTALS nil UNIT tt 

n 
TOTALS nn 

nn 
UMT )) TOTAL* )))) UMT )) TOTAL S nn TOTAL COST )) 

11 II nil n nil 11 nil 
UNIT tt 

n 
TOTALS nn 

nn n nil n llll n 
II H lilt n nil 11 nil 11 nil n llll 11 llll II 
II II nil II nil II nil II nil II nil 11 llll II 
IIMOAL H <1111 0 00 n onii < 00 II OIHI 0 00 n <1111 ooon 0)111 0 w II «nn on 
IIMOAL n 0 01 nil OOOJI 2s nil 20 00 II •00 nil <« II <1111 <00 n <1111 SLOW )) SLOW nil SLOW II 
II II OBt nil ooon onii ooon <1111 0 00)1 <1111 0 00)1 Ollll 140 II • nil • n 
II 11 Sllll osou 1 nil 22 SO II 22 nil 0 00 n <1111 0 00)1 Ollll 020 )) 1,050 III) 1.001 1) 
II WS II 100 nil ooon ollll <« II Ollll <« II <1111 own Ollll 00)1 s ow III) sow 1) 
||TRKLO|| 4 nil 2 00 U • nil 24 20 11 2'* nil 0 00 II • nil own <1111 902 )) 2,202 nil 2.027 1) 
II • II Sllll soon *4 nil as 10 II •'4 ini2. ,400 00 n T.>»» nil WW n 150 nil Oil <1111 • 210 1) 
II * II <1111 ooon *4 nil 20 10 11 •14 nil ooon <1111 w w n ISO nil 0)1 0)111 •24 1) 
II - II *1111 100 11 >1111 22 10 II •4 nil 0 00)1 Ollll 0 00 )) Ollll <11 <1111 •4 11 
II QW- II *.•00 nil 000 II <1111 ooon <1111 o«n <1111 own 0 llll 2 00 )) 20 075 III) 20 070 1) 
IITRKLD II «nil ooon *1111 24 20 II 200 nil 0 00 )) • nil own Ollll 2,<I2 )) ».«* nil 2.122 11 
II MOAL II 0 01 nil 0 00 II • nil 20 00 II 100 nil <00 11 Ollll ooon Ollll 21,000 )| SLOW III) 21.100 II 
II SMPL II • nil osoll 1«nil 22 20 II 40 nn <« n • nil <00)1 <nn 020 (1 1.575 III) 1.022 II 
II MQAI- II 0 01 nil 0 00 II <1111 0« II Ollll 0 00 n <1111 own 0 nil 140 n < nil 1 11 
II II nil II nil n nn n nil II nil 11 nil II 
II II nil n 100.00 llll II 2007.00 nil n 720S.00 )))) II 2W 00 III) 11 *4772 10 III) 109109 99 1) 
11 II nil n nil 11 nil n nil n nil n III) 11 

nil" 100.00 iiir 2007 00 nil" 7205 00 ))))• —)) 200 W nil- •4772 00 III) 100109 99 1) 
nil n ini II nn .11 llll . II nn II nil II 

BEWER PRETREATMENT FETRATION SYSTEM II 
II 
IfOn-iBi carbon adiorpBon baatmant oFfeivaniary (20,000 galona) 
IPn-aBa baataiOTi of bwaniary Bwoush a nobla Miailen unB (21.000 galona) 
IPNcliarga baalaB bwantocy lo POTW 
ItSanpbig BAnalyila ddlacharsalaMSC (I aampla^k - 2 aamplaa) 
l|Ot-aBo diapaaal ol aoMa B tbailon madia 
liriAnapoftallon to landM 
IPacontamlnala S alaaaga lanka (aobanlt 
IPaeonlanlmanl S ataaaga lanla (wMaa) 
IIYIaualy kiapaci alaaaga lanha 
l|OB-iBa IncinaaaBaai at dacaai. aoNaad (TSCA kiclnaaaloi) 
lir'Anapoat dacan. acAraait 
||On-aBa carban adaaprSon at dacan. ibtaaaaalaaa 
llSampIng • anahrala atdlachaiga la USD (I aamplaRanii - 2 aamplaa) 
IPIaehaiga dacan. abiaaaaataaa la POTW 
U 

.IL IL 
II SUB-TOTAL THIS PAQE-
II 
FOR SUMMARY OP COSTS SEE TABLE I 

SUB-TOTAL 

FEENAME 



TABLE I 4-10 (continusd) 

DETAIL ESTIMATE BREAKDOWN - COSTS UPDATED 14-NOV-01 

PROJECT TITLE : RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASTE MANAGEMENT. INC. 
PROJ LOCATION ; CHICAGO INaNERATOR, CHICAGO. IL 
AREA : MISCELLANEOUS PAGE 9 

ESTIMDATE 
SHEET NO 

20-Aug-02 
23 0124 

II NO 11 
II IL 

Acnvrrr DESCRIPTION 

IIPROPOSED ASH A FILTER CAKE PAD- -ASPHALT PORTION; 
jpNVENTORY REMOVAL 

P4000 IfVorify invontory 140 roH-offs & 50 hoppers) 
P4100 jp.o«d reilcare and tranaport ash by fad (1.750 mi) 
P4200 Ipisposa of ash (TSCA landfill) 

jl^SPHALT PORTION; DECONTAMINATION 
P5000 jpacontaminaU amply hoppafs (1.080 gal walai aach) 
P5100 llOacontaminala sloraga araa (brushAracuum) 
P9200 {[Visually inspect amply hoppaft and sloiaga aiaa 

SUB-TOTAL. 

D^SPHALT PORTION: TRANSPORT 8 DISPOSAL OF DECON RESIDUALS 
P6000 IfTranaport dacon. rinaawalata (32.400 gal. 300 mi) 
P0100 |)Off-silatraalmantordacon flntawalaia 

II SUB-TOTAL: 

II 
{{ASPHALT PORTION: SAMPLING AND ANALYSIS 

P7000 jpacon. rinsawalar (bom 3rd rlnta: 1 aampla ftom aach hoppar) 
P7100 IfCora samplaa Ifom ataging araa (a/aa « 84.005 aq t; 1 cora par 2.200 tq fl) 

{EQUIPMENT REMOVAL 
P8000 jpiapoaal of vacuum truck, bont and loader forkliti and 

II aaaortad pumpa and hoaaa 

II 
II 

SUB-TOTAL: 

SUB-TOTAL. 

II 
UNIT II QUANTITY 

TON 
TON 

UOPPI 

IIHKLO 
GAL 

ISAMPI 
SAMPI 

1 
1.530 
t,530 

7 
32.400 

SUB -TOTAL THIS PAGE -

LABOR MANHOURS 
UNIT II TOTAL 

1 00 
0 03 
0 00 

I 50 
leeoo 

0 00 

2 00 
000 

0 50 
1 00 

LABOR DOLLARS 
RATE II TOTAL t 

llll 

51 I 
0 I 

52 I 

45 nil 
15S llll 

B llll 
223 llll 

•4 I 
0 I 

14 I 

15 I 
30 I 

53 I 

I 
I 

220 I 

I 
220 I 

20 10 II 
34 35 II 

II 
- II 

II 
II 

28 10 II 
28 10 II 
28 10 II 

34 35 II 
II 

- II 
II 
II 

28 10 II 
20.10 II 

20 
1,750 

0 
1.778 

1.2(>5 
4.740 
253 

6.268 

461 
0 

48) 

422 
t.068 

1.460 

6.162 

6162 

582 ! 

FOR SUMMARY OF COSTS SEE TABLE 1 

"II 16.107 

Jl 

MATERIAL DOLLARS 
UNIT II TOTAL ( 

II 
II 

0 00 II 
0 00 11 
0 00 II 

- II 
II 
II 

0 00 II 
0 00 II 
0 00 II 

- II 
II 
II 

0 00 II 
0 00 II 

0 00 II 
0 00 II 

EQUIPMENT USAGE 
UNIT II TOTAL 0 

II 

0 00 II 
0 00 II 
0 00 II 

- II 

10 60 II 
0 00 II 
0 00 II 

II 
0 00 II 
0 00 II 

0 00 II 
15 05 II 

II 
II 

- II 
II 
II 

31 II 
II 
II 
I1 

315 
0 
0 

315 

0 
505 

505 

3.410 

3410 

4.320 

SUB-CONTRACTS 
UNIT II TOTAL S 

II 

0 00 II 
115 II 
115 11 

0 II 
Oil 
on 

1,125 11 
0 55 11 

- II 
II 
II 

350 11 
1835 II 

II 
II 

150 II 

0 
175.050 
175,050 
351.000 

7.675 
17.820 
25.805 

10.500 
82,130 

72.830 

16.500 

10500 

"11 460.725 

JL 

TOTAL COST II 

II 
11 
II 

28 II 
17 7.700 II 
175.050 II 
353,876 II 

II 
II 

I 560 II 
4.740 II 

253 II 
6.561 11 

II 
II 

6 356 II 
17.620 11 
26.170 11 

10.022 11 
03.703 II 

II 
26.002 11 

II 
26002 II 

Revision Ha 
August 21, 1992 



TABIC 1.4-CO 

TABLE 21 

DETAIL ESTIMATE BREAKDOWN - COSTS UPDATED 14-NOV-tl 

PROJECT TITLE : RCRA PART B - CLOSURE COST ESTIMATE 
PROJECT OWNER : CHEMICAL WASIE MANAOeMCMT. INC. 
PROJ LOCATION : CHICAaO INaNERATOR, CHICAaO,«. 
AREA : CERTIFICATION 4 SUPERVISION 

ESTIMDATE 
SHEET NO 

0«-Jun-62 
24of 24 

I LABOR MANHOURS 1|)| LABOR DOLLARS || MATERIAL DOLLARS I EQUPMENT USAGE SUB-CONTRACTS 1||| 
jj NO II Acnvrnr OESCRIPTION 
II II 

II UN(T n OUAKTTTY |||| 
II II nil 

UNIT U TOTAL nil 
nil 

RATE II 
II 

TOTAL 2 nil 
nil 

UNfT U 
II 

TOTAL 0 nil 
nil 

ON»T n 
n 

TOTALS nil 
nil 

UNIT It 
II 

TOTAL • nil 
nil 

II II II II nil II nil 11 nil II nil nil 11 nil 
H II CERTIFICATION COSTS II II nil 11 nil II nil II nil n nil 11 nil 
II II II II nil II nil 11 nil 11 nil n nil 11 nil 
II OlOM ||CI«lcAlhba> II • II < nil t.440 II nil 20 00 II "•00 nil on Ollll oil 0 nil Oil Ollll 

II • II 1 nil noil '»nil loe so II 72,000 nil oil onii on Ollll oil Ollll 
II II II II nil n nil 11 nil n nil n nil n nil 
II n sue-TOT At: || - II nil - II ».i*o nil - 11 100 too nil - n Ollll - II Ollll - II Ollll 
II II II II nil 

nil 
n nil 11 nil nil n nil II nil 

II II II II 
nil 
nil II nil II nil n nil nil II nil 

II II SUFERVISION II II nil II nil 11 nil n nil II nil II nil 
II II II nil II nil 11 nil nil II nil II nil 
II Q2000 ||Siip«fvlalon ol clatutm actlvlUM 11 * II < nil I.SIt It i.i<* nil 22 30 II 42,371 nil on Ollll on Ollll on 0 nil 
II II II II nil U nil n nil n nil n nil n nil 
n II II II nil II nil n nil n nil n nil n nil 
II II II II nil II nil n nil II nil II nil n nil 
II II II nil 11 nil n nil II nil II nil II nil 
II II II II nil 11 nil n nil n nil n nil n nil 
II It II II nil 11 nil n nil n nil n nil n nil 
II II II nil 11 nil n nil II nil II nil n nil 
II II II II nil 11 nil n nil n nil n nil II nil 
II II II II nil 11 nil n nil n nil n nil n nil 
II II II II nil 11 nil n nil n nil n nil n nil 
II II II II nil II nil n nil II nil n nil n nil 
II II II nil 11 nil n nil n nil II nil II nil 
II II II II nil II nil n nil n nil n nil II nil 
II II II II nil II nil II nil n nil n nil n nil 
!! " II II nil II nil II nil n nil n nil II nil 
11 II II II nil 11 nil n nil n nil n nil II nil 
!! " II II nil 11 nil II nil II nil II nil n nil 
II II II 11 nil 11 INI II nil II nil n IIIL n nil 

II 
nil" 
nil 

II 
II 

S.47S nil" 
nil 

II 
II 

143.371 nil" 
nil n 

0 nil" 
III! 

II 
ii 

0 nil-
nil n 

Ollll 
nil 

il 
11 
11 

24 400 jj 
72.000 II 

II 
100.400 II 

11 
II 
II 
II 

42.S7I II 
II 
II 
II 
11 

FOR SUMMARY OF COSTS SEE TABLE 1 FILENAME: 

144.371 II 
II 



Project Title; RCRA Part B Post-Closure Cost Estimate 
Project Owner: CWM Chemical Services, Inc. 
Project Location: Chicago Incinerator, Chicago, IL 
6/15/92 

TABLE 1.6-1 
POST-CLOSURE COST ESTIMATE 

(OVER 30 YEARS) 

ESTIMATED ESTIMATED TOTAL 
NO. ACnVlTY DESCRIPTION UNITS UNITS UNTTCOST COST 

1000 Inspection of Capped Area 
1005 Year 1 - Monthly $/period 12 5400 54,800 
1010 Year 2 - Quarterly $/period 4 5400 51,600 
1015 Years 3 to 5 - Semi-Annually $/period 6 5400 52,400 
1020 Years 6 to 30 - Annually $/period 25 5400 510,000 
2000 Routine Mainteiunce of Vegetated Areas S/period 60 5670 540,200 
2100 Topsoil Replacement 5/10 yrs 3 5675 52,025 
2200 Revegetation 5/10 yrs 3 57.958 523,874 
3000 Surveying 5/10 yrs 3 53,400 510,200 
4000 Fence Replacement 5/30 yrs 1 544,500 544,500 
5000 Monitoring Well Replacement 5/30 yrs 3 515,000 545,000 
5100 Groundwater Monitoring 5/year 30 5134,945 54,048,350 
6000 Annual Certification 5/year 30 53,000 590,000 
7000 30 Year Post-Closure Report 5/30 yrs 1 515,000 515.000 

54,337,949 
8000 Contingency @15% 1 5650,692 

TOTAL 54,988,641 



Project Title: RCRA Fart B Post-Closure Cost Estimate 
Project Owner: CWM Chemical Services, Inc. 
Project Location: Chicago Incinerator, Chicago, IL 
6/15/92 

TABLE 1.6-2 
POST CLOSURE UNIT COSTS 

ACTIVITY DESCRIPTION SOURCE 

Inspection by Professional Engineer SEC Donohue 

Mowing / Fertilizing 

Topsoil Replacement 

Revegetation 

Surveying 

Fence Replacement 

Monitoring Well Replacement 

Annual Certification 

Means DaU, 1991 

Lindall Excavating 

Means DaU, 1991 

National Survey 

Fence Masters 

ATEC 

SEC Donohue 

30-Year Post-Closure Report SEC Donohue 

RATE 
INCLUDES 

Labor 

T&M 

T&M 

T&M 

T&M 

T&M 

T&M 

Labor 

Labor 

RATE NUMBER UNIT PRICE 
OF UNITS ESTIMATE 

$IOO/hr 

5.13/1000 sq 

$25/cy 

0.89/1000 sq 

$3400/survey 

S8.9/ft 

$I5,000/weII 

$3,000 

$15,000 

130.7 

27 

130.7 

I 

5000 

I 

I 

I 

$400 

$670 

$675 

$7,958 

$3,400 

$44,500 

$15,000 

$3,000 

$15,000 



Project Title: RCRA Part B Post-Closure Cost Estimate 
Project Owner: CWM Chemical Services, Inc. 
Project Location: Chicago Incinerator, Chicago, IL 
3/16/92 

Activity 

TABLE 1.6-2 (Con't) 
POST-CLOSURE UNIT COSTS 

GROUNDWATER MONITOR NO PROGRAM 

Year! 
Groundwater Sampling 

Compliance Parameter! 
(8 weUs sampled 3 times each yr) 

Cost Per 
Unit (S) 

1769 AwU 

# Units 

24 

SubloUl ($) 

424S6 

*QC Sample 
for compliance parameters 

30S9 /weU 9177 

Appendix I Parameters 
(8 wells sampled 1 time per year) 

3428 /weU 27424 

*QC Samples for Appendix I 
parameters 

4718 /weU 4718 

Compliance Parameters not 
included in Appendix I list 

(8 weUs samples 1 time per yr) 

1000 /weU 8000 

Sampling Labor 
(4 events per eachyr) 

72/hr 160 11520 

Mbcellaneous 
(Expenses & oversight) 

400 tpct sample event 1600 

Statistical Analysb 
Result Reporting 
Annual Report prep. 

TOTAL FOR YEAR I 

7500 analysis/first year 
3000 /Report 

12000 /report 

I 
4 
I 

7500 
12000 
12000 

136395 

• or-c 1 



Project Tilk: RCRA Part B Post-Closure Cost Estimate TABLE I • 6-2 (Con' t) 
Project Owner: CWM Chemical Services. Inc. POST-CLOSURE UNIT COSTS 
Project Location: Chicago incinerator, Chicago, IL GROUNDWATER MONITORING PROGRAM 
3/16/92 

Yean 2 through 30 

Item 

Groundwater Sampling 
*Con^lianoe Parameten 
(8 weOs X 3 events per year) 

'Appendix I 
(8 weOs X1 event per year) 

Compliance Parameten not 
included in Appendix I list 

Sampling Labor 
($72/hrxl60hn) 

Miscellaneous (expenses A ovenight) 
($400 per event x 4 events) 

Statistical analysis-quarter^ 

Result Report - quarterly 

Annual Report 

TOTAL for 29 yean 

'Includes QC samples 

Cost Per Unit (I) 

51633 yyr 

32142 lyr 

8000/yr 

11320/yr 

1600/yr 

6000^ 

12000/yr 

12000/yr 

# Units (yean) 

29 

29 

29 

29 

29 

29 

29 

29 

Sub-ToUl(|) Total ($) 

1497357 

932118 

232000 

334080 

46400 

174000 

348000 

348000 

3911955 



Federal Express # 0995257012 

CWM Chemical Services, Inc. 
Chicago Incinerator 
11700 S. Stonv Island Ave. 
Chicago, IL 60S17 
312.646-57C0 

January 14, 1992 

Mr. Harry Chappel, Manager 
Compliance Section 
Division of Land Pollution Control 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, IL 62706 

RE: CWM Chicago Incinerator, Groundwater Assessment Program 
Fourth Quarter 1991 Report 

Dear Mr. Chappel: 

Please find attached, the Fourth Quarter 1991 Groundwater 
Assessment Report for Wells G120S, G121S, G123S, G124S, G307 and 
the surface impoundments at the CWM Chemical Services, Inc. 
Chicago Incinerator facility. The assessment wells and surface 
impoundments were sampled on October 2, 1991. 

All analyses were conducted by the WMI Environmental Monitoring 
Laboratories, Inc. (EML). 

If you have any guestions on this report, or if any additional 
information is needed, please contact me at (312) 646-5700. 

Sincerely, 
CWM Chemical Services, Inc. 

5^isa Gta'ssl ,'J 
Environmental Engineer 

LG/nad 

Attachment 

cc: Kurt Frey 
Ed Kenney 
Bob LaBoube 
Jim Doyle 

bcc- Patrick Craig 
CF; 11.8.3.4.3 

a suosidiarv ol Chemcal Waste Management. Inc. 



CWM Chemical Services, inc. 
, . CWM CHEMICAL SERVICES, INC. 

Chicago Incineraior Chicago Incinerator 

Quarterly Groundwater Assessment Report 

Fourth Quarter 1991 

I. General Description 

This report is the sixteenth quarterly report of 
CWMCS's continuing groundwater assessment plan from samples 
collected on October 2, 1991. The program is based upon the, 
initial program design as determined on January 7, 1988, and 
in our letter to the lEPA dated January 21, 1988. This 
program was subsequently modified by the lEPA as described 
in a letter to SCA dated March 25, 1988 and in a meeting 
with Geordie Smith of the lEPA on September 26, 1990. See 
Figures 1 and 2 for sample locations. 

II. Overview 

The fourth quarter assessment data for all parameters 
including field data, at all sampling locations, is 
summarized in Attachment A. Client reports with associated 
field information forms and chain-of-custody records are 
included in Attachment B. Historical data for each sampling 
location is included in Attachment C. A table of historical 
groundwater elevations for the assessment wells and state 
wells is included with a potentiometric surface map of the 
impoundment area in Attachment D. The analyses of the 
sludge sample collected for the fourth quarter 1991 are 
included in Attachment E. 

III. Data Review 

A. Rate and Extent of Migration of Hazardous Waste or 
Hazardous Waste Constituents 

Upon review of the October 2, 1991 data, and comparison 
with the data from the two previous groundwater assessments 
and the past quarterly reports, there appears to be no 
release of hazardous waste constituents from the surface 
impoundments. 

The rate of migration through the fill materials at the 
site has been defined by our consultants (Colder Associates) 
as approximately two (2) feet per year. In conjunction with 
Phase II of the ongoing RCRA Facility Investigation (RFI) at 
the site, the rate of migration will be reevaluated to 
determine any changes in this rate through more thorough 
tests on the groundwater movement. 

Page 1 



CWM Chemical Services, Inc. 
Chicago-nc.n„a.or ^WM CHEMICAL SERVICES, INC. 

Chicago Incinerator 

Quarterly Groundwater Assessment Report 

Fourth Quarter 1991 

The extent of contamination, noted in downgradient well 
G121S, appears to be relatively consistent with the 
historical data. The levels of constituents present in 
G121S have remained relatively consistent over time, while,--^ 
the other downgradient wells (G120S and G124S) have been 
consistently reported with little to no organic 
contaminants. The increase in barium and iron reported in 
G121S this quarter, does not correspond to the upgradient 
wells, the impoundment or the other downgradient wells. 

No additional investigation into the extent of the 
contamination, noted in well G121S, was conducted during the 
fourth quarter of 1991. CWMCS will continue to monitor the 
levels of constituents reported in G121S. 

In response to the Amended Consent Decree, CWMCS met 
with representatives of the lEPA and AGO on July 29, 1991 to 
discuss additional groundwater monitoring requirements for 
the assessment program, to further define the extent of 
contamination downgradient of well G121S. CWMCS submitted a. 
Work Plan to the lEPA on August 27, 1991, which was revised 
on October 24 and November 6, 1991 and approved by the lEPA 
on December 4, 1991. The activities required by this Work 
Plan will begin during the first quarter of 1992. The First 
Quarter 1992 Groundwater Assessment Report will address the 
activities conducted and analytical results obtained. 

B. Data Summary 

In addition to the surface impoundments, groundwater 
monitoring was conducted at monitoring well G120S, G121S, 
G123S, G124S and G307. Monitoring wells G123S and G307 are 
the upgradient wells. The reported levels of both organics 
and inorganics in the downgradient monitoring wells are, in 
general, very similar to those values reported historically. 
1,4-Dioxane was, once again, reported in both upgradient and 
downgradient wells, with levels increasing in some wells and 
decreasing in others. No definitive trends can be seen, 
although the levels reported are considereibly higher in the 
upgradient wells than in the downgradient wells. 

The analytical results reported for upgradient well 
G123S, continue to indicate decreasing levels of certain 
organic and inorganic constituents when compared with recent 
historical data. These levels, are however, generally higher 
than those reported in January of 1989. 

Page 2 



CWM Chemical Services, Inc. 
Chicago Incinefator CWM CHEMICAL SERVICES, INC. 

Chicago Incinerator 

Quarterly Groundwater Assessment Report 

Fourth Quarter 1991 

The analytical results from well G307, the additional 
upgradient well, do not indicate the extent of contaminants 
noted in well G123S. Only one organic constituent (1,4-
Dioxane) was reported in this well. Sodium and chloride 
values were reported at somewhat higher levels than in the 
past. 

The analytical results reported for G307 and G123S 
confirm CWM's previous statements that, "The potential 
sources for this contamination [in well G123S] are 
upgradient waste management units from prior site 
activities". Phase I of the RFI supports these sources as 
the likely cause of contamination. Additional information 
on these sources and their flow paths will be determined in 
Phase II of the RFI. 

A niimber of constituents were reported in the surface 
impoundment at levels higher than in the past. It is 
uncertain why these levels have increased as only rain water 
has entered the impoundment. These increased levels do not 
correspond to the values found in the monitoring wells, as 
the constituents which have increased in the impoundment 
have either decreased or have not been detected in the 
downgradient monitoring wells. 

C. Groundwater Potentiometric Surface 

The groundwater potentiometric surface for the fourth 
quarter of 1991, as shown in Attachment D, is relatively 
consistent with previous data. Groxindwater at the facility 
flows generally from the east to the west-southwest. 
Additional work being conducted for Phase II of the RFI, 
should provide a more accurate groundwater potentiometric 
surface map, as groundwater elevations from the entire 
facility are being obtained. 

Apparent anomalies in the reported groundwater 
elevations, may be partially attributed to the non-
homogenous nature of the fill material from which the pier 
was constructed and from prior activities at the site. 
These types of anomalies, such as the higher than expected 
groundwater elevation in ̂ ell GllO, have been noted in the 
past and during the RFI work done to date. 
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D. Sludge Analyses 

The surface impoundments have not been active 
(receiving waste) since November 7, 1988. As a result, the -^..i 
chemical and physical characteristics of the accumulated 
sludges have not changed siibstantially since the Fourth 
Quarter 1988 sampling event. Analytical results for the 
fourth quarter 1991 sample are included in Attachment E. 

IV. Conclusions: 

Based upon the quarterly groxindwater and surface 
impoundment analytical results, CWM believes that the 
surface impoundments are not the source of orgeinic and 
inorganic constituents found in the groundwater assessment 
monitoring wells- In addition, the RCRA Facility 
Investigation (RFI) is designed to provide additional 
information regarding the source of contaminemts at the 
facility, through a comprehensive study of soil, 
•groundwater, and surface water. The RFI Phase I data 
appears to confirm "that "the surface impoundments are not the 
source of the contamination, and that prior activities at 
the site, by previous owners, are the likely source of 
contamination, both upgradient and downgradient of the 
impoundments. Phase II of the RFI should provide additional 
data to further confirm contamination source(s). Field 
activities for Phase II are almost complete. 

The data continues to indicate the following: 

1- The surface impoundments are not the source of organics 
impacting the groundwater. 

2. The concentration of organics and inorganics in 
groundwater is relatively consistent over the last four 
years, with the exception of well G123S as indicated 
below. 

3. The change in organic and inorganic constituents noted 
in well G123S may be attributed to upgradient sources 
and "the subsequent movement of these constituents. This 
is supported by the results of Phase I of the RFI and 
should be confirmed by Phase II of the RFI. 
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4. The results from this sampling event do not appear to 
definitively indicate a release from the impoundments of 
hazardous waste or hazardous waste constituents to 
groundwater. 

5. Relative groundwater elevations in the assessment are ^ 
consistent with previous data. 

V. Certification 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly 
responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are 
significant penalties for submitting false information, 
including the possibility of fine and imprisonment for 
knowing violations. 

Kurt R.VFrey, General Manager 
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WMI ENVIRONMENTAL t- tING LABORATORIES, INC. 

EVENT SUMMARY REPORT 

Site ID 705 - CWM Chemical Services 
Incinerator 

ENS Number 
MPS Number 

91-11943 
705911 

11700 S. Stony Island Ave. Rev / Task : 00 / 02 
Chicago IL 60617 Sample Type ; WELL 

Reported : 23-OCT-1991 

1 1 7Q5-G120S 1 705-G121S 1 1 705-G123S 1 
1 Analyte 1 2-OCT-1991I EMLRL | 2-OCT-19911 EMLRL 1 2-OCT-19911 EMLRL 1 Units 

1 
1 ZINC-TOTAL 

1 
1 62.0 

1 
20.000 1 

I 

1 
ND 1 

1 

1 
20.000 1 

t 

1 
ND 1 

1 
20 . 000 1 UG/L 

1 
1 4,4'-DDE 

1 
1 ND 0.100 1 

1 
ND 1 0.100 1 ND 1 0 . 100 1 UG/L 

1-4,4'-DDT 1 ND 
1 

0.100 1 
1 

ND 1 
1 

0.100 1 
1 

ND 1 
1 

0. 100 1 UG/L 
1 
1 1, 2-DICHLOROBENZENE 

1 
1 ND 

1 
10.000 1 

1 
ND 1 10.000 1 ND 1 10 . 000 1 UG/L 

1 2,4-DICHLOROPHENOL 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
1 2,4-DIMETHYLPHENOL 1 ND 10.000 1 12. 1 10.000 1 ND 1 10.000 1 UG/L 
1 2,6-DICHLOROPHENOL 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
j 2-CHLOROPHENOl, 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
1 3-METHYLPHENOL 1 ND 10.000 1 ND 1 10.000 1 30. 1 10.000 1 UG/L 
1 4-CHLOROANILINE 1 ND 10.000 1 220. 1 10.000 1 ND 1 10.000 1 UG/L 
1 4-METHYLPHENOL 1 ND 10.000 1 ND 1 10.000 1 30. 1 10.000 1 UG/L 
1 ANILINE 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
1 ANTHRACENE 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
1 NAPHTHALENE 1 ND 10.000 1 ND 1 10.000 1 ND 1 10.000 1 UG/L 
1 PHENOL 1 ND 10.000 1 

1 
ND 1 

1 
10.000 1 

1 
•2500. 1 

1 
10.000 1 UG/L 

1 
1 (M and P)-XYLENE 

1 
1 ND 25.000 1 

1 
ND 1 50.000 1 

1 
ND 1 62.500 1 UG/L 

1 1,1-DICHLOROETHENE 1 ND 25.000 1 ND 1 50.000 1 ND 1 62.500 1 UG/L 
1 ACETONE 1 ND 170.000 1 ND 1 340.000 1 ND 1 425.000 1 UG/L 
1 BENZENE 1 ND 5.000 1 210. 1 10.000 1 320. 1 12.500 1 UG/L 
1 CHLOROBENZENE 1 ND 25.000 1 ND 1 50.000 1 NO 1 62.500 1 UG/L 
1 DICHLORODIFLOOROMETHANE 1 ND 50.000 1 ND 1 100.000 1 ND 1 125.000 1 DG/L 
1 ETHYLBENZENE 1 ND 25.000 1 ND 1 50.000 1 ND 1 62.500 1 UG/L 
1 METHYLENE CHLORIDE 1 ND 25.000 1 ND 1 50.000 1 ND 1 62.500 1 UG/L 
1 0-XYLENE 1 ND 25.000 1 ND 1 50.000 1 ND 1 62.500 1 UG/L 
1 TOLOENE 1 ND 25.000 1 ND 1 50.000 1 ND 1 62.500 1 UG/L 
1 VINYL CHLORIDE 1 ND 50.000 1 

1 
ND 1 

1 
100.000 1 

1 
ND 1 125.000 1 UG/L 

1 
1 P-DIOXANE 

1 
1 ND 10.000 1 69. 1 10.000 1 300. 1 10.000 1 UG/L 

^ + + +. 4-. + — + t 

NA - Not Analyzed ND - Not Detected TBK - Trip Blank s - EML Subcontract Data 
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Site ID 705 - CWM Chem 

Incinerator 
11700 S. Stony 
Chicago XL 606 

WMI ENVIRONMENTAL M' ^^ING LABORATORIES, INC. 

EVENT SUMMARY REPORT 

cal Services 

Island Ave. 
7 

ENS Number 
MPS Number 
Rev / Task 
Sample Type 
Reported 

91-11943 
705911 
00 
WEI 
23-

02 

CT-1991 

Analyte 
1 705-G124S 
1 2-OCT-1991 EMLRL 

705-G307 1 
2-OCT-19911 EMLRL 

TBK-G120S 1 
2-OCT-19911 EMLRL 1 Units 

CHLORIDE 
1 
1 1100 12 .500 210 1 2 . sod 

1 
1 
1 

1 
1 MG/L 
i 

FLUORIDE 
1 
1 .34 
1 

0 .050 .59 1 0.050 
1 
1 
1 

1 
1 MG/L 
1 

E>H FIELD 
PH FIELD 
PH FIELD 
PH FIELD 

1 7.53 
1 7.53 
1 7.54 
1 7.53 
1 

7.35 1 
7.33 1 
7.33 1 
7.28 1 

1 
1 
1 
t 
1 

1 
1 PH UNITS 
1 PH UNITS 
1 PH UNITS 
1 PH UNITS 

SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 

FIELD 
FIELD 
FIELD 
FIELD 

1 3710. 
1 3710. 
1 3720. 
1 3720. 
1 

2250. 1 
2260. 1 
2260. 1 
2270. 1 

1 
1 
1 
1 
1 
1 

i 
1 UMHOS/CM 
1 UMHOS/CM 
1 UMHOS/CM 
1 UMHOS/CM 
1 

DEPTH TO WATER FROM TOP OF CASING 1 9.73 
1 

7.82 1 
1 
1 
1 

1 
1 FT 
1 

GROUNDWATER ELEV. 
HELL DEPTH TOTAL 

1 583.55 
1 20.80 
1 

582.89 1 
16.91 1 

1 
t 
1 
1 

1 FT MSL 
1 FT 
1 

STICK-UP HEIGHT OF WELL ABOVE LAND SURF 1 1.75 
j 

2.48 1 
1 
1 
1 

1 
1 FT 

WATER TEMPERATURE IN DEGREES CELSIUS 1 19.2 
1 

16.1 1 
1 
1 
I 

1 DEGREES C 

ARSENIC-DISSOLVED 1 ND 35.000 ND 1 35.000 
1 
1 
1 

1 UG/L 
1 

LEAD-DISSOLVED 
1 
1 ND 
1 

25.000 ND 1 25.000 
1 
1 1 UG/L 

1 
ARSENIC-TOTAL 

1 
1 ND 
1 

10.000 36.8 1 10.000 
1' 
1 
i 

1 UG/L 
1 

LEAD-TOTAL 
I 
1 ND 
1 

15.000 178 1 15.000 
1 
1 
t 

1 UG/L 
1 

ALUMINUM-DISSOLVED 
1 
1 ND 
1 

200.000 ND 1 200.000 
1 
1 
t 

1 UG/L 
1 

BARIUM-DISSOLVED 
1 
1 ND 
1 

200.000 ND 1 200.000 
1 
1 
1 

1 UG/L 
1 

IRON-DISSOLVED 1 3360 100.000 ND 1 100.000 
1 
1 
1 

1 UG/L 
1 

SODIUM-DISSOLVED 1267000 5000.000 223000 1 5000.000 
1 
1 
1 

1 UG/L 
1 

ZINC-DISSOLVED 
I 
1 ND 
1 

20.000 ND 1 20.000 
1 

1 
1 

1 UG/L 
1 

ALUMINUM-TOTAL 1 365 
1 

200.000 34200 1 4000.000 
1 

1 1 UG/L 
1 

BARIUM-TOTAL 
1 
t ND 
1 

200.000 486 1 200.000 
1 

1 
i 

1 UG/L 
1 

IRON-TOTAL 1 3090 
1 

100.000 85100 1 1000.000 
1 

1 1 UG/L 
1 

SODIUM-TOTAL 1275000 
1 

40000.000 214000 1 40000.000 1 
1 

1 UG/L 
1 

NA - Not Analyzed NO - Not Detected TBK - Trip Blank a - EML Subcontract Data 



WMl ENVlRONMtlNTM. MOt LKBORATOR1 tS, IIJC. 

EVENT SUMMARY REPORT 

: ̂  Site ID 705 - CWM Chero cal Services ENS Number 91-119)3 
Incinerator MPS Number 705911 
11700 S. Stony Island Ave. Rev / Task 00 / 02 
Chicago IL 606 7 Sample Type WELL 

Reported 23-OCT-l991 

705-G124S 1 1 705-G307 1 1 TBK-G120S 1 
1 Analyte 2-OCT-19911 EMLRL 1 2-OCT-l9911 EMLRL 1 2 -OCT-19911 EMLRL Units 1 

1 ZINC-TOTAL 
1 

ND 1 
1 

20.000 1 
1 

1 
325 1 

1 
20.000 1 

1 

1 
1 
1 

UG/l. 1 

1 4,4'-DDE 
1 

ND 1 
1 

0.100 1 
1 

ND 1 
1 

0.100 1 
1 
1 UG/L 1 

1 4,4'-DDT ND 1 
1 

0.100 1 
1 

ND 1 
1 

0.100 1 
1 

1 
1 

UG/L ^1 

1 1,2-DICHLOROBENZENE 
1 

ND 1 10.000 1 Nh 1 10.000 1 
1 
1 UG/L 1 

1 2,4-DICHLOROPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 2,4-DIMETHYLPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 2,6-DICHLOROPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 2-CHLOROPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 3-METHYLPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 4-CHLOROANILINE ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 4-METHyLPHENOL ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 ANILINE ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 ANTHRACENE ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 NAPHTHALENE ND 1 10.000 1 ND 1 10.000 1 1 UG/L 1 
1 PHENOL ND 1 

1 

10.000 1 
j 

ND 1 
1 

10.000 1 
1 

1 
1 

UG/L 1 

1 (M and P)-XYLENE 
1 

ND 1 10.000 1 
1 

ND 1 
1 

10.000 1 ND 1 10.000 UG/L 1 
1 1,1-DICHLOROETHENE ND 1 5.000 1 ND 1 10.000 1 ND 1 5.000 UG/L 1 
1 ACETONE ND 1 34.000 1 ND 1 68.000 1 ND 1 34.000 UG/L 1 
1 BENZENE ND 1 5.000 1 ND 1 5.000 1 ND 1 5.000 UG/L 1 
1 CHLOROBENZENE ND 1 5.000 1 ND 1 10.000 1 ND 1 5.000 UG/L 1 
1 DICHLORODIFLOOROMETHANE ND 1 10.000 1 ND 1 20.000 1 ND 1 10.000 UG/L 1 
1 ETHYLBENZENE ND 1 5.000 1 ND 1 10.000 1 ND 1 5.000 UG/L 1 
1 METHYLENE CHLORIDE ND 1 5.000 1 ND 1 10.000 1 ND 1 5.000 UG/L 1 
1 O-XYLENE ND 1 10.000 1 ND 1 10.000 1 ND 1 10.000 UG/L 1 
1 TOLOENE ND 1 5.000 1 ND 1 10.000 1 ND 1 5.000 UG/L 1 
1 VINYL CHLORIDE ND 1 

1 
10.000 1 

1 
ND 1 

1 
20.000 1 

1 
ND 1 10.000 

1 
UG/L 1 

1 P-DIOXANE 
1 

19. 1 
1 

10.000 1 270. 1 10.000 1 
1 
1 UG/L 1 

NA - Not Analyzed NO - Not Detected TBK - Trip Blank 9 - EML Subcontract Data 



WMI ENVIRONMENTAL M '^^ING LABORATORIES, INC. 

EVENT SUMMARY REPORT 

Site ID 705 - CWM Chem 
Incinerator 
11700 S. Stony 
Chicago IL 606 

cal Services 

Island Ave. 
7 

ENS Number 
MPS Number 
Rev / Task 
Sample Type 
Report ed 

91-J]945 
705911 
00 / 03 
IMPOUND 
23-OCT-)991 

Ana 1 yt e 
705-IMPDE 
2-OCT-1991 EMLRL EMLRL EMI,HI, Units 

CHLORIDE 

FLUORIDE 

PH FIELD 
PH FIELD 
PH FIELD 
PH FIELD 

SPECIFIC CONDUCTANCE FIELD 
SPECIFIC CONDOCTANCE FIELD 
SPECIFIC CONDOCTANCE FIELD 
SPECIFIC CONDOCTANCE FIELD 

WATER TEMPERATURE IN DEGREES CELSIOS 

ARSENIC-DISSOLVED 

LEAD-DISSOLVED 

ARSENIC-TOTAL 

LEAD-TOTAL 

ALOMINOM-DISSOLVED 

BARIUM-DISSOLVED 

IRON-DISSOLVED 

SODIUM-DISSOLVED 

ZINC-DISSOLVED 

ALUMINUM-TOTAL 

BARIUM-TOTAL 

IRON-TOTAL 

SODIUM-TOTAL 

ZINC-TOTAL 

4,4'-DDE 
4,4'-DDT 

1, 2-DICHLOROBEN2ENE 
2,4-DICHLOROPHENOL 

NA - Not Analyzed 

3670 

15. B 

9.89 
9.88 
9.87 
9.85 

11300. 
11200. 
11200. 
11200. 

20.0 

41.0 

NO 

ND 

122 

ND 

ND 

ND 

2900000 

71 .9 

ND 

ND 

202 

2980000 

279 

ND 
0.117 

ND 
ND 

ND - Not Detected 

25.000 

0. 150 

35.000 

25.000 

70.000 

15.000 

200.000 

200.000 

100.000 

40000.000 

20.000 

200.000 

200.000 

100.000 

40000.000 

20.000 

0.100 
0.100 

10.000 
10.000 

TBK - Trip Blank a - EML Subcontract Data 

MG/L 

MG/L 

PH UNITS 
PH ONITS 
PH OMITS 
PH ONITS 

UMllOS/CM 
OMHOS/CM 
OMIIOS/CH 
UMHOS/CM 

DEGREES C 

UG/I. 

UG/L 

UG/I. 

UG/L 

UG/I. 

UG/L 

UG/L 

UG/L 

UG/I. 

UG/L 

UG/L 

UG/L 

OG/L 

UG/L 

OG/L 
OG/L 

OG/L 
OG/L 

+ + 



WMI ENVIRONMENTAL MOh .LABORATORIES, INC. 

EVENT SUMMARY REPORT 

Site ID : 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS Number 
MPS Number 
Rev / Task 
Sample Type 
Reported 

91-11915 
705911 
00 / 03 
IMPOUND 
23-OCT-l991 

1 Analyte 
1 705-IMPDE 1 
1 2-OCT-1991I EMLRL 

1 
1 

1 i 
1 EMLRL 1 

1 
1 EMI.RI, 

1 
1 Units 

1 2, 4-DIMETHYLPHENOL 
1 1 
1 ND 1 10.000 

1 
1 

1 1 
1 1 

1 
1 

1 
1 UG/I. 

1 2, 6-OICHLOROPHENOL 1 ND 1 10.000 1 1 1 1 1 OG/L 
1 2-CHLOBOPHENOL 1 ND I 10.000 1 1 1 1 1 UG/L 
1 3-METHYLPHENOL 1 ND 1 10.000 1 1 1 1 1 UG/L 
1 4-CHLOROANrLINE 1 ND I 10.000 1 

! 
1 1 1 1 UG/L 

1 4-METHYLPHENOL 1 ND 1 10.000 
1 
! 1 1 1 1 UG/L 

1 ANILINE 1 ND 1 10.000 1 1 1 1 1 UG/L 
1 ANTHRACENE 1 ND I 10.000 1 1 1 1 1 UG/L 
1 NAPHTHALENE 1 ND I 10.000 1 1 1 1 1 UG/L 
1 PHENOL 1 ND 1 

1 1 
10.000 1 

1 
1 1 
1 1 

1 
1 

1 UG/L 
1 

1 (M and P)-XYLENE 
1 1 
1 ND I 25.000 

1 
1 

1 1 
1 1 

1 
1 1 UG/I. 

1 1,1-DICHLOROETHENE 1 ND 1 25.000 1 1 1 1 1 UG/L 
1 ACETONE 1 ND I 170.000 1 1 1 1 1 UG/L 
1 BENZENE 1 ND 1 5.000 1 1 1 1 1 UG/L 
1 CHLOROBENZENE 1 ND 1 25.000 1 1 1 1 1 UG/L 
1 DICHLCRODIFLOOROMETHANE 1 ND t 50.000 1 1 1 UG/L 
1 ETHYLBENZENE 1 ND I 25.000 1 1 1 1 1 OG/L 
1 METHYLENE CHLORIDE 1 ND I 25.000 1 1 1 1 1 UG/L 
1 0-XYLENE 1 NO 1 25.000 1 1 1 1 1 UG/L 
1 TOLUENE 1 ND 1 25.000 1 1 1 1 1 UG/L 
1 VINYL CHLORIDE 1 ND I 

1 1 
50.000 1 

1 
1 1 
1 1 

1 
1 

1 UG/L 
1 

1 P-DIOXANE 
1 1 
1 ND 1 10.000 

1 
1 

1 1 
1 1 

1 
1 1 UG/L 

NA - Not Analyzed NO - Not Detected TBK - Trip Blank 3 - EML Subcontract Data 



WMI ENVIRONMENTAL MO; rNG LABORATORIES, INC. 

EVENT SDMMARY REPORT 

Site ID ; 105 - CWM Chemical Services 
Incinerator 
11100 S. Stony Island Ave. 
Chicago IL 60611 

ENS Number 
MPS Number 
Rev / Task 
Sample Type 
Reported 

91-11944 
105911 
00 / 02 
WEl.l, 
22-OCT-1991 

Analyte 
1 105-02FB 1 
1 2-OCT-1991I EMLRL 

1 
1 

1 1 
1 EMLRL 1 

1 
1 EMLRL 

1 
1 Units 

1 
1 

(M and P)-XYLENE 
1 1 
1 ND 1 10.000 

1 
1 

1 1 
1 1 

1 
1 

1 
1 OG/L 

1 
1 

1, l-iDICHLOROETHENE 1 ND 1 5.000 1 1 1 1 1 OG/L 1 
ACETONE 1 ND I 34.000 1 1 1 1 1 DG/L 1 
BENZENE 1 ND I 5.000 1 

1 
1 1 1 1 OG/L 1 

CRLOROBENZENE 1 ND I 5.000 
1 
1 1 1 1 1 OG/L 1 

DICHLORODIFLOOROMETHANE 1 ND 1 10.000 1 1 1 1 1 OG/L 1 
ETHYLBENZENE 1 ND I 5.000 1 1 1 1 1 OG/L 1 
METHYLENE CHLORIDE 1 ND I 5.000 1 1 1 1 1 OG/L 1 
0-XYLENE 1 ND I 10.000 1 1 1 1 1 OG/L 1 
TOLDENE 1 ND I 5.000 1 1 1 1 1 DG/L 1 
VINYL CHLORIDE 1 ND I 

1 1 
10.000 1 

1 
1 1 
1 i 

1 
1 

1 OG/L 
1 

1 
1 

P-DIGXANE 
1 1 
1 ND I 10.000 

1 
1 

1 1 
1 1 

1 
1 1 UG/L 

\ 
1 

NA - Not Analyzed ND - Not Detected TBK - Trip Blank s - EML Subcontract Data 



CWM Chemical Services, Inc. 
Chitaao Incinerator 

ATTACHMENT 

CZEXEISTT REEORTS AND ASSOCXATED 
EXEED XNFORMATION FORMS/ 
GHAXN OF CUSTODY RECORDS 



CWM Chemical Services, Inc. 
Chicago Inclneralor 

SAMPLE BOTTLE PARAMETERS 

IDENTIFICATION KEY 

The following KEY has been provided to assist in 
interpreting the correlation between the sample I.D. and the 
Analytes/Lab Groups as listed on the Field Chain of Custody 
Records. 

This KEY applies to the following samples: 

G120S (AD7193) 
G121S (AD7197) 
G123S (AD7194) 

G124S (AD7195) 
G307 (AD7196) 
IMPDE (AD7199) 

KEY: Sample I.D. 

B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

Analytes/Lab Groups 

Chloride 
Fluoride 
Dissolved Metals (AA) 
Total Metals (AA) 
Dissolved Metals (ICP) 
Total Metals (ICP) 
Pesticides (DDE, DDT) 
Semi-volatiles (A/B/N extractables) 
Pesticides lab duplicate 
Semi-volatiles lab duplicate 
Volatile organics 
Volatile organics - trip blank 
p-Dioxane 
p-Dioxane - trip blank 

This KEY applies to the following samples: 

02FB (AD7198) 

KEY: Sample T.n. 

A 
B 
C 

Analvtes/Lab Groups 

Volatile organics 
Volatile organics - trip blank 
p-Dioxane 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

ce: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 1 

G120S 
WELL 
AD7193 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result KMTiRT. Units 

CRCHLORIOI: 
CHLORIDE 276 2.500 MG/L DL 

r 

CRFLPOTOOl: 
FLUORIDE .47 0.050 MG/L 

FDPHQUADOl: 
PH FIELD 6.94 PH UNITS 
PH FIELD 6.94 PH UNITS 
PH FIELD 6.94 PH UNITS 
PH FIELD 6.94 PH UNITS 

FDSPCOND04: 
* 

SPECIFIC CONDUCTANCE FIELD 2850. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 2860. UMHOS/CM 

^SPECIFIC CONDUCTANCE FIELD 2860. UMHOS/CM 
A 7ECIFIC CONDUCTANCE FIELD 2870. UMHOS/CM 

txjWDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 7.63 FT 

FDWGWELWDT: 
GROUNDWATER ELEV. 586.21 FT MSL 
WET.T, DEPTH TOTAL 20.77 FT 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.11 FT 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 17.4 DEGREES C 

INGFAADIAS: 
ARSENIC-DISSOLVED 60.5 35.000 UG/L DL 

INGFAADIPB: 
LEAD-DISSOLVED ND 25.000 UG/L DL 

INGFAATOAS: 
l^ENIC-TOTAL 116 14.000 UG/L DL 

INGFAATOPB: 
^^JEAD-TOTAL 25.3 5.000 UG/L 

~wCPDISAL: 
LUMINUM-DISSOLVED. ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED 888 200.000 UG/L 

NA = Not Analyzed ND = Not Detected TDK = Trip Blank 



WMI ENVIRONMENTAL MONITORING L2iBORATORIES INC 

CLIENT REPORT 

te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS; 91-11943 MP: 705911 REV: GO 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 2 

G120S 
WELL 
AD7193 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMLRL Units 

INICPDISFE: r 

IRON-DISSOLVED 14500 100.000 UG/L 

INICPDISNA: 
SODIUM-DISSOLVED 112000 5000.000 UG/L 

INICPDISZN: 
ZINC-DISSOLVED ND 20.000 UG/L 

INICPTOTAL: 
ALUMINUM-TOTAL 3060 1000.000 UG/L DL 

INICPTOTBA: 
BARIUM-TOTAL 1240 200.000 UG/L DL 

^ ICPTOTFE: 
U.RON-TOTAL 26600 1000.000 UG/L DL 

INICPTOTNA: 
SODIUM-TOTAL 138000 40000.000 UG/L DL 

INICPTOTZN: 
ZINC-TOTAL 82.0 20.000 UG/L 

SVGC1OCP06: 
4,4'-DDE ND 0.100 UG/L 
4,4'-DDT ND 0.100 UG/L 

SVMS1BNA03: 
1,2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHLOROPHENOL ND 10.000 UG/L 
2, 4-DIMETHYLPHENOL ND 10.000 UG/L 
2,6-DICHLOROPHENOL ND 10.000 UG/L 
2-CHLOROPHENOL ND 10.000 UG/L 
3-METHYLPBENOL ND 10.000 UG/L 
4-CHLOROANILINE ND 10.000 UG/L 
4-METHYLPHENOL ND 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 
NAPHTHALENE ND 10.000 UG/L 

|||||^i>HENOL ND 10.000 UG/L 

MSBAO105: 
(M and P)-XYLENE ND 25.000 UG/L DL 
1, 1-DICHLOROETHENE ND 25.000 UG/L DL 
ACETONE ND 170.000 UG/L DL 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

ce: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stonv Island Ave. 
Chicaao IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 3 

G120S 
WELL 
AD7193 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result E^^IiRXi Units 

BENZENE ND 5.000 UG/L DL 
CHT/DROBENZENE ND 25.000 UG/L ' DL 
DICHLORODIFLDOROMETHANE ND 50.000 UG/L DL 
ETHYLBENZENE ND 25.000 UG/L DL 
METHYLENE CHLORIDE ND 25.000 UG/L DL 
0-XYLENE ND 25.000 UG/L DL 
TOLUENE ND 25.000 UG/L DL 
VTNYL CHLORIDE ND 50.000 UG/L DL 

VOMSDCC103: 
P-DIOXANE ND 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 

# 



Subcontract To; 

WMI Environmental Monitoring Laboratories, inc. 

ElELD CHAIN-OF'CUSTODY RECORD i 
S, . t/FACILlTY #t2df SITE NAME: "ritIM rt>^TTn-ra"t qp-rvioc-

AquaPak-PREP 

AquaPak—# /v : -
Date 

, . n / MM / 00 

Sample Point in.: M iO 

SAMPLE DATE: -

SAMPLE TIME: 

- • I ^ l'^ I 
VY / MM / 00 

/ I 3 I : li l7 I MATRIX CODE: 
Source Codes; 

12400 MB 1 

Water (W) 
Soil (S) 

L«cha«e , (C) 
Other TT (X) 

(W) 
Oewiierinq/Pressuro Het.el . . . . lO) Gjs Condensjte . . . (M) in.iuant 
Surloce Wlt«r Impounamonl ... (1) Air (A) ElMuenl 

Lejcftoie Svslem ..(C) Prelreilmenl Ficiyty . . . (P) R.verrSlroimrBrooir . . (R) Soil (S) Gerwration Pi. 
. . . . (Ul 1 L«ke Of Ocesn (L| Bonom SeOiment . . . (B) Other. 
. _ . |T) ' Outliii (O) None (N) Soecily . 

.(G) 

. (X) 

ENS# - "i - : 1 -• - AquaPak" CONTENT 
r -T-. 

ANALYTES/I:AB GROUPS ,.;-.SAMPl.£ 
^ i.o: 

• #OF 
BOTTLES 

BOTTLE 
TYPE 

PRESERVATIVE 
TYPE 

FILTER 
Y -N 

-Obb LV. .LK I!B: 
FIELD / 

COMMENTS.:' ^COMMENTS 

ALI7193-A Ol 'JUMb/UUUL 4 
HD7193-B Ul rr WIT" •".T- nr" 

TN" HD7193-C 01 
"TTTT AD7193.-D 01 HN03 

TIT" AD7193-E 01 =}NCn 
AD7193-F G 4 -lONE/COOL 4 DEG C yv 

&EG C .;.sy AD7193-G ..•4 MgNEyCOQL 
DEG C. 5V AD7193-H Gl xJQNE/COOL 

MONE/COOL A --DEG C. SV € ,D7193-I G f 
W 
w 

7193-J 
J2I5.3rK- 01 

.G 
w 

ACL 
ACL 

AD7193-L AONE/CQQL DEG C ^ "M.- • ^ 

AD71D1 M iU. G. T"," '^^ni fli 

CHAIN OF CUSTODY CHRONICLE 

1. 
AquaPak™ Opened By: (print) ii 
Signature:. VnTt' 

,H y<+t Date: ';V I /"i; Time: 

Seal #: '~/ Intact:. 

TTTT 
2400 HR. 
it-py 

1 have received these materials in good condition from the above person. 
..ii- s 

2. Name: ^ c= ;Signature:_ 

Date: L L Time: ! ^ Remarks: 1. 
. .i 2400 HR. 

I have received these materials in good condition from the above person. 

3. Name: ^ : ' Signature:— 

Date:. / / Time: Remarks: 
2400 HR. 

•rt) 
AquaPak™/Sub Contr. # 

Signature: 

2:^ Sealed By Date: 10^ llj Time: _ 

Seal #: . Intact: 

am 
2400 l-iR, riftUU l-IF 

LABUSEONLY 
Opened By: J!=!l 

AquaPak"/^ub. Contr. #" Temp!°C 
^ RFOION 



• * 

WMI Environmental MoriTtbrlng Laboratories, Inc. 

(ELD INFORMATION FORM 

Bottle Set; 

Site # \^0 n 

Sample Point: 
Some* Coo* 

PURGING INFORMATION 

q|/lllolo 
PURGE DATE 
;YY MM 00) 

ilMJi 
START PURGE 
(2400 Hf aocn) 

ELAPSED HPS WATER WL. IN CASING 
(GAUOUI 

ACnjAL VOLUME PURGED 
(Gtfom) 

PURGING AND SAMPLING EQUIPMENT ^ 
Purging Equipment Dedicated I ! N | Sampling Equipment Dedicated ] N 1 

on«i -mam on*| 

/sib , , 
PUflOINO OTHER (SPeCIFVf y' 

Purging Device 

Sampling Device 

.fid A-Submersible Pump D-Gas Lift Pump 

^1 B-Peristaltic Pump E-Venturi Pump 

C-BIadder Pump F-Dipper/Bottle ' 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

X-_ 

X-
SAUPtma OTHER (SPECiFV) 

Purging Material 

Sampling Material 

UL 
R 

A-Teflon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Poiyethylene 

Tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 fi: 

I t 
D-Polypropylene A-Teflon 

B-Tygon 
C-Rope X-_ 

. / ' ISRECIFYI 

A-ln-line Disposslbla B-Pressure 

ene 

F-Silicon X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PunOINO OTHER (SPECIEYl 

SAUPLINQ ontw (SPECIFY) 

Well Elevation 

Deptfi to water 
From top of well casing 

,iLL5lMMi 
FIELD MEASUREMENTS 

# oundwater Elevation 

Well Deptfi 

I 

91017171 

(ft/msl) Land Surface Elevation 

Depth to water 
(ft) From land surface 

(ft/msl) Groundwater Elevation 

(ft) Stickup 

(ft/msl) 

_l_LiLMl(«) 
6l(^l /l (Wmsl) 

j^iiU (ft) 

pn 

2nd 

3rd 

4fti 

m 
m 
ph 

m 
ph 

(STD) 

(SID) 

(STD) 

(STD) 

1st 
'N Vl "3 Al Ffn/cm 
'^01 flUi at 25° C 
Spec. cond. 

2nd I at 25" C 

3rd I Ir^ ^ A| at 25" C 
Spec, cona 

4th I I ^ 51 fl| TS»C 
spec cond. 

Sample Temp. 

(oirw p«r«m«*r) 

CO 

^ lli! 

(Oin*r (Mr«m«i*t| 

(OCAM p*ram*t*r) 

Sample Appearance: 
(i( applicable) ~ j 

Weather Conditions: wmo Speed ^-9 0 Mpii Direction h/f ff 

Specific Comments: ̂  

FIELD COMMENTS 

Odor: ? ) d fi Color: ' P f* l/\7H ^^iirhiriity: t C tl 

Precipitation ^ Outlook T / i TO 

n,p.~ TAJ,Vf/? 

\hl~ 90,77--7,u-

P - /-.f,? _• hM AJJ A.to S.L ̂  Q^O, mo. 
/iy^7f - h'pri 5m/^7r Uf/Pc 5 ̂  /'/) -Tr /'/, 

I certify that sampling procedures ^e in accerda lance with applicable EPA, State and prot^ols. 

Employer: i "6 T / 0^ 1 

I. Fr-ZA A-50 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

,e: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 4 

G121S 
WELL 
AD7197 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result RMT.PT. Units 

CRCHLORIOl: 
CHTCRIDE 7840 50.000 MG/L DL 

r 

CRFLPOTOOl: 
FLUORIDE 2.42 0.050 MG/L 

FDPHQUADOl: 
PH FIELD 
PH FIELD 
PH FIELD 
PH FIELD 

7 . 68 
7 . 69 
7.71 
7.72 

PH UNITS 
PH UNITS 
PH UNITS 
PH UNITS 

FDSPCOND04: 
SPECIFIC CONDUCTANCE FIELD 
SPECIFIC C0NDUCT2VNCE FIELD 
SPECIFIC CONDUCTANCE FIELD 

^fcECIFIC CONDUCTANCE FIELD 

15100. 
15000. 
15100. 
15100. 

UMHOS/CM 
UMHOS/CM 
UMHOS/CM 
UMHOS/CM 

..WDTWTCOl: 
DEPTH TO WATER FRCW TOP OF CASING 9.60 FT 

FDWGWELWDT; 
GROUNDWATER ELEV. 
WELL DEPTH TOTAL 

584.29 
20.70 

FT MSL 
FT 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 1.72 FT 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 20.0 DEGREES C 

INGFAADIAS: 
ARSENIC-DISSOLVED ND 35.000 UG/L DL 

INGFAADIPB: 
LEAD-DISSOLVED ND 25.000 UG/L DL 

INGFAATOAS: 
ARSENIC-TOTAL 22.6 10.000 UG/L 

INGFAATOPB: 
TRAD-TOTAL ND 15.000 UG/L DL 

"cPDISAL: 
.UMINUM-DISSOLVED, ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED 301 200.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

I^ce: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago XL 60617 

ENS; 91-11943 MP: 705911 REV: GO 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 5 

G121S 
WELL 
AD7197 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EtoiRIi Units 

INICPDISFE: 
r 

IRON-DISSOLVED 3030 100.000 UG/L 

INICPDISNA: 
SODIDM-DISSOLVED 4090000 40000.000 UG/L DL 

INICPDISZN: 
ZINC-DISSOLVED ND 20.000 UG/L 

INICPTOTAL: 
ALDMINDM-TOTAL 479 200.000 UG/L 

INICPTOTBA: 
BARIDM-TOTAL 343 200.000 UG/L 

XPTOTFE: 
IRON-TOTAL 7130 1000.000 UG/L DL 

INICPTOTNA: 
SODIDM-TOTAL 3940000 40000.000 UG/L DL 

INICPTOTZN: 
ZINC-TOTAL ND 20.000 UG/L 

SVGC1OCP06: 
4,4'-DDE ND 0.100 UG/L 
4,4'-DDT ND 0.100 UG/L 

SVMS1BNA03: 
1,2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHTOROPHENOL ND 10.000 UG/L 
2,4-DIMETHYLPHENOL 12. 10.000 UG/L 
2,6-DICHLOROPHENOL ND 10.000 UG/L 
2-CHTXROPHENOL ND 10.000 UG/L 
3-METHYLPHENOL ND 10.000 UG/L 
4-CHLOROANILINE 220. 10.000 UG/L 
4-METHYLPHENOL ND 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 

^OSLPHTHALENE ND 10.000 UG/L 
^•lENOL ND 10.000 UG/L 

.4SBAO105: 
(M and P)-XYLENE ND 50.000 UG/L DL 
1,1-DICHLOROETHENE ND 50.000 UG/L DL 
ACETONE ND 340.000 UG/L DL 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

^e: 705 - CWM Chemical Services 
Incineracor 
11700 S. Stony Island Ave. 
Chicaqo IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 6 

G121S 
WELL 
AD7197 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMXIRXJ Units 

BENZENE 210. 10.000 UG/L DL 
CHTXOROBENZENE ND 50.000 UG/L ' DL 
DICHLORODIFLUOROMETHANE ND 100.000 UG/L DL 
ETHYLBENZENE ND 50.000 UG/L DL 
METHYLENE CHLORIDE ND 50.000 UG/L DL 
O-XYLENE ND 50.000 UG/L DL 
TOLUENE ND 50.000 UG/L DL 
VINYL CHLORIDE ND 100.000 UG/L DL 

VOMSDCC103: 
P-DIOXANE 69. 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



iiuoconiraci lo; 

WMI Environmental Monitoring Laboratories, Inc. 

FIELD CHAIN'OF'CUSTODY RECORD 

':E/FACIL1TY #[zdfLLlC!] SITE NAME; rhomT;:1 •QCr-XTT^nc: 

. AquaPak- PREP 

^AquaPak"^ # '5/'^ _ ' ' 
bate Sealed f? 1/^1^ 1*? i"? kP I 

YY MM / DO 

Seal # .. 

Sample Point: i/llrrl/!dl/ 5 

SAMPLE DATE: - 1^ I h lO I f^'l^ 
I I 

rv f MIA 100 

: 1-,^ l\5 MATRIX CODE; 
y 

(2«00 HR I 
water tW) 
Soil (S) 

Leactiate 
Other . .. 

.(C) 
•(X) 

SAMPLE TIME: 'J 

Source Codes: 
Well iwt LeecMie Svsiem ..(CI Preuetimeni f «ciiiiy . . . (P) River/Sireim/Btooic . . (R) Soil (S) Generaiion Pr . , . . (Q) 
Oewjlenng/Presiure Pehel . . . . (0) G« Conaenslle. . . (M) Influent (U) Like or Ocein (L) Bollom Sedifnenl . . . (8) Oltier (X) 
SuOiee Wiier Irnpqipidmeni ... (l| Air (A) Elflueni |T) Oullall (0) None (N) ' 

ENS# v'r 

impopfio 

W-
c-1 - C J AquaPak" CONTENT 

CHAIN OF CUSTODY CHRONICLE 

•//<// ill Tin,.. M ••'/I) AquaPak™ Opened By; (print) 
1. N 

J"! 
Signature:. 

Date 

Seal # : ^7-y? 
2400 HR. 

intact: 

1 have received these materials in good condition from the above person. 

2. Name:. 

Date:— / / Time:. 

Signature:. 

Remarks: . 
2400 HR. 

1 have received these materials in good condition from the above person. 

3. Name: L.: Signature:— 

Date:. / / Time:. Remarks: 
2400 HR. 

s2imrt Rv ~fhpm H VfHriM liJl 3. ill Tima- I ^ 

...... inlacZ^ 

AquaPak'"/Sub Contr. # 

Signature. ^ 

LAB USE ONLY 
Opened Ry 

AquaPak"/Sub. Contr. 
REGION 



WMI Environmental Monitoriipg Laboratories, Inc. 

yCLD INFORMATION FORM 

\ 
I 

Bottle Set: 

Site # \1\o\i( 
7 

Sample J'oint 
* Soufc* CoO# 

: liilri/lal/li 
PURGING INFORMATION 

PURGE DATE 
(YY MM 00) 

STAHT PURGE 
(2A00 Hr Oodtl 

Al M 
ELAPSED HPS WATER VOL IN CASING 

(GaWonti 
ACTUAL VOLUME PURGED 

(GauoAt) 

PURGING AND SAMPLING EQUIPMENT . 
Purging Equipment Dedicated |(Y] | N | Sampling Equipment Dedicated I N 

VicXd# i>o«t 

Purging Device 

Sampling Device 

iTr 1 
1 TTI 

A-Submersible Pump 

B-Peristaltic Pump 

C-Bladder Pump 

D-Gas Lift Pump 

E-Venturi Pump 

F-Dipper/Botlle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

Purging Material 

Sampling Material 1 
A-Teflon 

B-Stainless Steel 

C-Polypropylene 

" D-PVC 

E-Polyethylene 

x-_ 
x-_ 

x-_ 
X-

PURGING OTHeH (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

Tubing-Purging 

Tubing-Sampling i 

RItering Devices 0.45 

I I A-Teflon D-Polypropylene 

I C> I B-Tygon -N E-Polyethylene 
C-Rope X- P^DprJ/Pn^ 

T) II ' ISPECIFYI 

iL A-ln-line Disposable 
ISPECIFYI 

B-Pressure 

F-Silicon X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

t 

C-Vacuum 

SAMPLtNQ OTHER fSPEClFY) 

PUROINO OTHER (SPEClPO 

SAMPLING OTHER (SPECIFY) 

FIELD MEASUREMENTS 

Well Elevation 

Depth to water 
From top of well casing 

oundwater Elevation 

Well Depth 

%/4Di 
5 

(ft/msl) Land Surface Elevation 

Depth to water 
(ft) From land surface 

(ft/msl) Groundwater Elevation 

(ft) . Stickup y 

•51 ?l^ 7| (ft/msl) 

71flfl(ft) 
d ?lO| M fl (ft/msl) 

(ft) 

1st 

2nd 

3rd 

4th 

XM 

im 

(STD) 

(STD) 
pn 

'ili (STD). 
ph 

iiill (STD) 

1st /k^ /I 01/1 c 

2nd \ l\S III} 1% 
Spec. cona. 

l\3^n-n'\""""" 3rd 

4th 

at 25« C 

Sample Temp. MlA " C) 

DUI \£»ii 
(aitm paramdtf) 

(ottwr parimeivr) 

Sample Appearance: 

FIELD COMMENTS 

Odor: STJ?flAA Color: Turbidity: 

Weather Conditions: Wlnri So««d f)^ ^ Direction Precipitation Y/^ nulinnk • ^0^1^ 

Specific Comments: 

Lpi/d M7y /V 
SPrWJc ^ C)\} /Y ^0 ^ ^^V(/r ^/•PST' 

• '^tate and WMI protocol^ 

r:. VfsTfl n l/ C-rr. I 
I certify that sampling procedures wete-m.aci 

}h //7/ 
(S.gnMi(<PI 

rdang^ with applicable EPA, State and WMI protocol^ 

Employer: 

r A-SO 
r\r-r>i%r\f> 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point; 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 7 

G123S 
WELL 
AD7194 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result. Units 

CRCHLORIOI: 
CHLORIDE 1450 12.500 MG/L DL 

r 

CRFLPOTOOl: 
FLUORIDE .24 0.050 MG/L 

FDPHQUADOl: 
PH FIELD 7.56 PH UNITS 
PH FIELD 7 .55 PH UNITS 
PH FIELD 7.55 PH UNITS 
PH FIELD 7.54 PH UNITS 

FDSPCOND04: 
SPECIFIC CONDUCTANCE FIELD 4860. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 4860. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 4860. UMHOS/CM 

^SPECIFIC CONDUCTANCE FIELD 4870. UMHOS/CM 

^ WDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 8.48 FT 

FDWGWELWDT: 
GROUNDWATER ELEV. 585.65 FT MSL 
WELL DEPTH TOTAL 21.77 FT 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.42 FT 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 20.3 DEGREES C 

INGFAADIAS: 
ARSENIC-DISSOLVED ND 35.000 UG/L DL 

INGFAADIPB: 
LK2UD-DISS0LVED ND 25.000 UG/L DL 

INGFAATOAS: 
ARSENIC-TOTAL 11. 6 10.000 UG/L 

INGFAATOPB: 
LEAD-TOTAL ND 15.000 UG/L DL 

B'ICPDISAL; 
LUMINUM-DISSOLVED ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED 1100 200.000 UG/L 

NA == Not Analyzed ND Not Detected TBK = Trip Blank 



WMI ENVlRONMENTAIi MONITORING LABORATORIES INC 

CLIENT REPORT 

705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
RepKjrted: 

Page: 

G123S 
WELL 
AD7194 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result Units 

INICPDISFE: 
9 

IRON-DISSOLVED 187 100.000 UG/L 

INICPDISNA: 
SODIUM-DISSOLVED 467000 5000.000 UG/L 

INICPDISZN: 
ZINC-DISSOLVED ND 20.000 UG/L 

INICPTOTAL: 
ALDMINOM-TOTAL 297 200.000 UG/L 

INICPTOTBA: 
BARIUM-TOTAL 1360 200.000 UG/L DL 

® .CPTOTFE: 
IRON-TOTAL 869 100.000 UG/L 

INICPTOTNA: 
SODIUM-TOTAL 550000 40000.000 UG/L DL 

INICPTOTZN: 
ZINC-TOTAL ND 20.000 UG/L 

SVGC1OCP06: 
4,4'-DDE ND 0.100 UG/L 
4,4'-DDT ND 0.100 UG/L 

SVMS1BNA03: 
1,2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHLOROPHENOL ND 10.000 UG/L 
2,4-DIMETHYLPHENOL ND 10.000 UG/L 
2, 6-DICHT,OROPHENOL ND 10.000 UG/L 
2-CHLOROPHENOL ND 10.000 UG/L 
3-METHYLPHENOL 30. 10.000 UG/L 
4-CHLOROANILINE ND 10.000 UG/L 
4-METHYLPHENOL 30. 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 
NAPHTHALENE ND 10.000 UG/L 

^^HENOL 2500. 10.000 UG/L 

MSBAO105: 
(M and P)-XYLENE ND 62.500 UG/L DL 
1,1-DICHLOROETHENE ND 62.500 UG/L DL 
ACETONE ND 425.000 UG/L DL 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVTRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

_e: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 9 

G123S 
WELL 
AD7194 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result Units 

BENZENE 320. 12.500 UG/L DL 
CHLOROBENZENE ND 62.500 UG/L ' DL 
DICHLOROD IFLD0RC»4ETHANE ND 125.000 UG/L DL 
ETHYLBENZENE ND 62.500 UG/L DL 
METHYLENE CHLORIDE ND 62.500 UG/L DL 
0-XYLENE ND 62.500 UG/L DL 
TOLDENE ND 62.500 UG/L DL 
VINYL CHLORIDE ND 125.000 UG/L DL 

VOMSDCC103: 
P-DIOXANE 300. 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



buDConiraci lo; 

WMI Environmental Monitoring Laboratories, inc. 

FIELD CHAIN-OF-CUSTODY RECORD 

/FACILITY «IT<1iF,ri"l SITE NAME: 

Vl iLjikkh 
•Cffem?Ea l '''5?rvices 

AquaPak- PREP « 
AquaPak™ # L - ^ 
Date Sealed I9M/ 

YY /, MM :/ 00 *• 
» 

Sample Point: 

SAMPLE DATE 

SAMPLE TIME: 

Source Codes: 

rp- - 1^ 1/ 1/ l/)l 
YY / MM / 00 

. c 
ZJ MATRIX CODE; .-1/ 

(2400 MR I 
Water (W) 
Soil (S) 

Leachata 
Other ... 

•(C) 
.(X) 

FMii |W) Leocntio System . . (C) Preiretimeni Fociliiy. . . (PI ^ Hiyer/Slream/Brooir . . (PI Soil (S) Generation Pi ....(G) 
Dewetenng/Preisure Reiiel . . . . (0) Ges Conoensaie . . . (M) influent (U) Utte or Ocean (LI Bottom Sediment... (B) Other (X) 
Surtacc twater Impoundment ... (I) Air (A) £ttii/t)nt 'v - . . (T) Outtall', , (01 Noise (N) Specify r 

I '• 

ENS ft - 1 _ ' t c J AquaPak" CONTENT 

.•#OF 
BOTTLES 

BOTTLE 
TYPE AN ALYTES/LAB-GRO U PS FILTER 

-N 
FIELD 

COMMENTS 

AD719ASA Ql. DEG^Cr---.. GR 
AD7194-B Qi. UNO 3 
AD7194-C M HN03 - I T,>.i^n./...x4g • 

Z!>N 

•eiwte.n • ayyl^ • 

AD7194^0 01 NNOa 
3 t AD7194-E 01 P HN03 

AD7194-F G (ONE/COOL 4 DEG C - SV •.r*-' 
AB7194-6 2.^ 6 ( 40NE/C00L 4 DEG-
AD7194-J MCL 
AD7194-K 01 ULL 
;n7194-L G JONE/CJOOL 4 DEG C •- 'ATO. 

I-ID'T Mil m. DEC C •Jjgm 

-F||V, 

- 'Wty.A::? ;-:-;Trrt-ri.4e6iarr«- ^ ^ — 

np 
ij 

mP-

CHAIN OF CUSTODY CHRONICLE 

1. 
AquaPak" Opened By: (print) 

Signature:. 

-Date: ' f Time: 10' 
2400 HR. 

Seal ft: ^ ^ 0,J Intart- yff 

I have received these materials In good condition from the above person. 
e ~ ^ •••'iff:-

2. Name:. 

Date:_ / / Time:. 

Signature:. 

Rerharks: . 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name: Signature;— 

Date: L. ^ Time: I ! Remarks; _ 
2400 HR. 

iXnpi. f(!/^ AquaPak"/Sub Contr. 

Signature: 1 

LAB USEtONLY • 
Opened By: 

Seal ft: "^Z Intact: L|t 
2400 HR. 

Time: 

AquaPak"/Sub. Contr. #. . Temp.®C L'-:ii^eai4^7LT' ̂  
REGION 



WMI Environmental Monitoring Laboratories, inc. 
Bottle Set; 

Site # 'i\0 5 

s 

WELD INFORMATION FORM Sample Point: k. 

PURGING INFORMATION 

^ /I ild (i / (9 
PUPIG6 DATE 
;'YY MM DDI 

START PUPGE 
(2400 Hf Cloc*) 

iU 
ELWSED HHS WATER VOL. IN CASING 

iGlHonsi 

ii 
J 

'f 

AOUAL VOLUME PURGED 
(GAIIOIUI 

PURGING AND SAMPLING EQUIPMENT ^ 
Purging Eguipment Dedicated i t N I Sampling Equipment Dedicated jIVjl I N 

o««i or»«» 

Purging Device 

Sampling Device 

Purging Material 

Sampling Material 

Tubing-Purging 

Tubing-Sampling 

A-Submersible Pump D-Gas Lift Pump 

B-Peristaltic Pump E-Venturi Pump 

C-Bladder Pump F-Dlpper/Bottle 

G-Bailer 

H-Scoop/Stiovel 

l-Plston Pump 

JiJ A-Teflon 

S I B-Stainiess Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

r A-Tefion D-Polypropylene F-Silicon 

X-_ 

X-_ 

X-_ 

x-_ 

x-_ 

PURQINQ OTH€fl (SPCC'FY) 

SAMPLING OTX€R (SPECIFY) 

PURGING CITHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

B-Tygon , ^E-f^lye|hylepe G-Combination teflon/ X-_ 

Filtering Devices 0.45 u:! I A-ln-iine Disposable B-Pressure 

B-Tygon , _ E-Polye|hylene 
C-Rope X-_MJ±MUJ£^ 

I fepeciFYi 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIFY) 

SAAIPLING OTHER (SPECIFY) 

FIELD MEASUREMENTS 

Well Elevation 

Deptfi to water 
From top of well casing 

oundwater Elevation 

Well Deptfi 

1st 

Sim 

ai Ji7i 7 

(ft/msl) Land Surface Elevation 

Depth to water 
(ft) From land surface 

(ft/msl) Groundwater Elevation 

(ft) Stickup 

.^|9| 7i / I (fymsl) 

Mi (ft) 
J51 (ft/msl) 

iMtij(ft) 

2nd 

3rd 

4tfl 

^5171 (SID) 
pn 

1^1-^ (STD) 

Mh 
(STD) 

(STD) 

1st 

2nd 

3rd 

4th 

'/I SI 

II ̂  at 25° C 

^lmlcm '' 
at 25° C 

(jm/cm 
25° C 

Sample Temp. 1 lr)l/^l)^l(° C) 

(om*f param*i«r) 
I I I ISUI \SM 

(otrw p«ram«t«r) 

(cRii*r paranwaf) 

Sample Appearance: 
(|| apphcaoie) A -

Weather Coriditions: wind Speed ()~ J 

COMMENTS 

Odor: n h'lr ^.^/>t^Colnr: 

. Direction. 

Turbidity: 

Precipitation Y/g^ Outlook St/A^A/U i IP ̂ <11 

Specific Comments: 

ipi/yl JAJ //^P , 
I/>// ]ypu /^Ti^31 /7/Pv ^Ay 

I certify that sampling procedures wer^ 

(S>g natural TT 

irlth applicable EPA, State and WMI protocols. 

/[VtL Employer:. 
/ 

'L FF.?A A/&0 
RPriiON 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

"e: 705 - Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao IL 60617 

ENS; 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 10 

G124S 
WELL 
AD7195 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMLRL Units 

CRCHLORIOI: 
CHLORIDE 1100 12.500 MG/L DL 

r 

CRFLPOTOOl: 
FLUORIDE .34 0.050 MG/L 

FDPHQUADOl: 
PH FIELD 7.53 PH UNITS 
PH FIELD 7.53 PH UNITS 
PH FIELD 7.54 PH UNITS 
PH FIELD 7.53 PH UNITS 

FDSPCOND04: 
SPECIFIC CONDUCTANCE FIELD 3710. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 3710. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 3720. UMHOS/CM 

^^PECIFIC CONDUCTANCE FIELD 3720. UMHOS/CM 

^DTWTC01: 
DEPTH TO WATER FROM TOP OF CASING 9. 73 FT 

FDWGWELWDT: 
GROUNDWATER ELEV. 583.55 FT MSL 
WELL DEPTH TOTAL 20. 80 FT 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 1. 75 FT 

FDXTEMPCOl: 
WATER TEMPERATURE IN DEGREES CELSIUS 19.2 DEGREES C 

INGFAADIAS: 
ARSENIC-DISSOLVED ND 35.000 UG/L DL 

INGFAADIPB; 
LEAD-DISSOLVED ND 25.000 UG/L DL 

INGFAATOAS: 
ARSENIC-TOTAL ND 10.000 UG/L 

INGFAATOPB; 
LE2U)-TOTAL ND 15.000 UG/L DL 

^ ICPDISAL: 
tUMINUM-DISSOLVED ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED ND 200.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING lABORATORIES INC 

CLIENT REPORT 

-te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stonv Island Ave. 
Chicaao XL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 11 

G124S 
WELL 
AD7195 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMCLRXi Units 

INICPDISFE: t 

IRON-DISSOLVED 3360 100.000 UG/L 

INICPDISNA: 
SODIUM-DISSOLVED 267000 5000.000 UG/L 

INICPDISZN: 
ZINC-DISSOLVED ND 20.000 UG/L 

INICPTOTAL: 
ALUMINUM-TOTAL 365 200.000 UG/L 

INICPTOTBA; 
BARIUM-TOTAL ND 200.000 UG/L 

ICPTOTFE: 
IRON-TOTAL 3090 100.000 UG/L 

INICPTOTNA: 
SODIUM-TOTAL 275000 40000.000 UG/L DL 

INICPTOTZN: 
ZINC-TOTAL ND 20.000 UG/L 

SVGC1OCP06: 
4,4'-DDE ND 0.100 UG/L 
4,4'-DDT ND 0.100 UG/L 

SVMS1BNA03: 
1,2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHLOROPHENOL ND 10.000 UG/L 
2,4-DIMETHYLPHENOL ND 10.000 UG/L 
2,6-DICHLOROPHENOL ND 10.000 UG/L 
2-CHLOROPHENOL ND 10.000 UG/L 
3-METHYLPHENOL ND 10.000 UG/L 
4-CHLOROANILINE ND 10.000 UG/L 
4-METHYLPHENOL ND 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 
NAPHTHALENE ND 10.000 UG/L 

APHENOL ND 10.000 UG/L 

'MSBAO105: 
(M and P)-XYLENE ND 10.000 UG/L 
1,1-DICHLOROETHENE ND 5.000 UG/L 
ACETONE ND 34.000 UG/L 

NA = Not Analyzed ND Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

_e: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 12 

G124S 
WELL 
AD7195 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result Units 

BENZENE ND 5.000 UG/L 
CHLOROBENZENE ND 5.000 UG/L ' 
DICHLORODIFLUOROMETHANE ND 10.000 UG/L 
ETHYLBENZENE ND 5.000 UG/L 
METHYLENE CHLORIDE ND 5.000 UG/L 
O-XYLENE ND 10.000 UG/L 
TOLUENE ND 5.000 UG/L 
VINYL CHTORIDE ND 10.000 UG/L 

VOMSDCC103 : 
P-DIOXANE 19. 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



VV iVI I Environmenial Monitoring LaDoratones, inc. 

-/ELD CHAIN-OF-CUSTODY RECORD 

Jj^TACILlTY #[Z£LLJ_J SITE NAME 

Sample Point; 

CWM CheiTiical Services 

AquaPak- # 
Date Sealed l9l / l<g 1^ 

YY / MM / OD 

Seal# 

Sowte Cooe 

^1 /1 ]\0\0^ 
TV / MM / 00-

'^1 : y5\U I MATRIX CODE: 
h/ 

EHVIRONnENTrtL nONITORING LftBORflTCJRIES. "NC 

SfitlPLE POIHT LABEL 
S«mol« Tan: Attach thla labal to CC 
tor* ahan aanollng bagtna at tha 
Sanpla Point apaclflad. 

Ill 
12*00 MR » bon. 

•705-G124S • 

•AMPLE DATE; 

iAMPLE TIME: 

3urce Codes 
iwi^ Leicnat* Sv*iem iCi Pretreoimeni Ficiiitv . a . 'P) Rtvef/Siretrn/Broor . . |R) Soil (Sj Ger>«raiion Pi . . . . 

-Yaaiertnq/Pre^sure . . . . ,3)\ Conaen*aie . . . iMi influent (U) Lake Of Ocean (Ll Bouom Sediment . . . (B) Other (X) 
jriace water imf>ounoment . . . ,i| A.r (Ai Effluent iT") OuifaU lO) Noise (N) Soecifv 

:NS » V 1 - 1 1 - 4 i AquaPak™ CONTENT 

SAMPLE 
ID. 

» OF 
BOTTLES 

SOTUE 
TYPE 

PRESERVATIVE 
TYPE 

ANALYTES/LAB GROUPS 
FILTER 
Y -N 

FIELD 
COMMENTS 

E.M.L. 
COMMENTS 

1 Ll /' 1 4' Ti - H fituNE/CQOL T L' c b C CR 
-iLi /IvC'-e 
4 Ll / 1 V t' - L CI 

IP FwjQC 
~|P I4NC3 

IN 
IN 

W'o.o 
-^L) /!'--•-Ll CI HNU3 IN 
HU i TT'- c TTT ll- l-IIVUo IN 
iLi / 1 Vi - H |L: riUiNc/UU'UL 4 DEE C 5V 

DEG 1 Ll t i T 4' - b 

iD /IVS-J 
"|b NupjcouuL T L, 5V 

-,u/lVb-K 
rrtL-L VQ 

^EiMSjESL D1 '.GL VQ 
4Li/lVb-L 
44 /I Vb-MI 

IGNE/CDOL 4 DEG C VQ 
IQNL';CG0L 4 DEG C- -ve-

ff./np 

CHAIN OF CUSTODY CHRONICLE 

natp- I! 1^1 Tlmp- \d~ 
CAij. 2400 

Seal #: _ 0^/0 Intact: 
1. 

AquaPak™ Opened By: (print) 

Signature: 

I have received these materials in good condition from the above person. 

2. Name: Signature:— 

Date: L L Time: ! Remarks: _ 
2400 HR. 

1 have received these materials in good condition from the above person. 

3. Name: Signature:— 

Date: L L Time: ! Remarks: — 
2400 HR. 

AB USE ONLY 
Opened Ry 'S"?"""" 

AquaPak™,'Sub. Contr # 

AquaPak™/Sub Confr. # 

signature: 7m. m 1.. /;y/Y 
yo /SJ%/ 

Time:. 

Temp.°C -tf;., , • -—Seal #, 
ORIGINAL LAB 

//S/'/ 2400 HR^ 
Intact. '/ 



WMI Environmental Monitoring Laboratories, inc. 

''IELD INFORMATION FORM 

Site # iTl^pt 

Bottle Set: 

Sample Point; 

PURGING INFORMATION 

"il /i 
PURGE DATE 
{yy MM DDI 

iMii Ai M 
ELAPSED HRS WATCR ^L. IN CASING 

(GAHOns) 

M 
START PURGE 
(2AOO Hf OocKJ 

^RGING AND SAMPLING EQUIPMENT 
Purging Equipment Dedicated IQ i N 

ACTUW. VOLUME PURGED 
(GMkmi 

IPLING EQUIPMENT ^ 
Sampling Equipment Dedicated | I N 

Purging Device 

Sampling Device 

1 Trl 
1 fvl 

A-Submersible Pump 

B-Peristaltic Pump 

C-Bladder Pump 

D-Gas Lift Pump 

E-Venturi Pump 

F-Dipper/Bottle 

G-Baller 

H-Scoop/Shovel 

l-Pistgn Pump 
1 

Purging Material 

Sampling Material 

1 5 1 
1 

A-T(a(ton 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

X-
PUROIHO OTHER (SPECIFY) 

SRMPLIHO OTHER (SPECIFY) 

X-_ 

X-

Tubing-Purging 

Jubing-Sampling 

Filtering Devices 0.45 (it 

LL 
I L 

A-Teflon D-Polypropylene 

B-Tygon E-Polyettiylene 
^ C-Rope X- PnluPPOOU 
jn • TSPECIFYI 

LL A-ln-line Disposable B-Pressure 

F-Sllicon X-_ 

G-Combinatlon tetlon/ X-_ 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Depth to water 
From top of well casing 

•oundwater Elevation 

Well Depth 

FIELD MEASUREMENTS 

0 

(ft/msl) 

(ft) 

(ft) 

Land Surface Elevation 

Depth to water 
From land surface 

Groundwater Elevation 

61*^1 /|5lJl (ft/msl) 

2lil5j(ft) 
(ft/msl) 

1st 

2nd 

3rd 

4th 

X5U (STD) 

ma (STD) 

(STD) 

(STD) 

1st 

Stickup 

^im/cm 

L12S (ft) 

I3l7l'=<ia rs-c 
spec, cono 

2nd I I 71 (1[ at 25° C 
Spec, cona 

-) vi I Ai Mm/cm 
3rd I <1 i /1 //j at 25° C 

spec, cona 

Sample Temp. 

U'lJ. 
AM CC) 

4th 

(otfm* psnmaur) VtlU* 

1 

umu 

1 
(0(h«r pcramcieri 

1 

VMM unilM 

(omer oanmeieri 

FIELD COMMENTS 

Odor; 51/gHr _ Color: _ 14AI Turbidity:. 
111 applicable) n V (T I J / OO'' 

Weather Conditions: wind Speed fr n nPH Direction \lh/l Precipltaticn Y/^ Oiitlivsk '~7l f . 

Specific Comments: 19 /? 5 

Sample Appearance:. 

-c// Avaori ))S0 -/^T OrA P.^? n/v If-
. " /T), 1 / . , / • A v?A/tf/p - 'TAPT/U yd"^. - i/ff/r--- jf-yvsiiA 

^ fi f ••Pf/ '^IAAJK fjH i%> w^s J/P//, 

1 cenify that sampling procedures wej ce with applicable EPA, Stale and WMI p 

Employer: 

tale and WMI protocols. 

L. 

,<L fF-?A 4^ 



ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

.te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 91-11943 MP: 705911 REV: GO 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 13 

G307 
WELL 
AD7196 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result HIMT tR T t Units 

CRCHLORIOI: 
CHT£>RIDE 210 2,500 MG/L DL 

r 

CRFLPOTOOl: 
FLUORIDE .59 0.050 MG/L 

FDPHQUADOl; 
PH FIELD 7.35 PH UNITS 
PH FIELD 7 .33 PH UNITS 
PH FIELD 7.33 PH UNITS 
PH FIELD 7.28 PH UNITS 

FDSPCOND04: 
SPECIFIC CONDUCTANCE FIELD 2250. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 2260. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 2260. UMHOS/CM 

^"PECIFIC CONDUCTANCE FIELD 2270. UMHOS/CM 

^WDTWTCOl: 
DEPTH TO WATER FROM TOP OF CASING 7.82 FT 

FDWGWELWDT; 
GROUNDWATER ELEV. 582.89 FT MSL 
WELL DEPTH TOTAL 16.91 FT 

FDWSTKUPOl: 
STICK-UP HEIGHT OF WELL ABOVE lAND SURF 2.48 FT 

FDXTEMPCOl; 
WATER TEMPERATURE IN DEGREES CELSIUS 16.1 DEGREES C 

INGFAADIAS: 
ARSENIC-DISSOLVED ND 35.000 UG/L DL 

INGFAADIPB: 
LEAD-DISSOLVED ND 25.000 UG/L DL 

INGFAATOAS: 
ARSENIC-TOTAL 36.8 10.000 UG/L 

INGFAATOPB; 
LEAD-TOTAL 178 15.000 UG/L DL 

;CPDISAL: 
LUMTNUM-DISSOLVED ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED ND 200.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS; 91-11943 MP: "^^OSOll REV: GO 

Sample Point: 
Type; 
Sample No: 
Sampled: 
Received: 
Reported: 

Page; 14 

G307 
WELL 
AD7196 
2-OCT-1991 
3-OCT-1991 

23-OCT-1991 

Analyte Result EMLRL Units 

INICPDISFE: 
r 

IRON-DISSOLVED ND 100.000 UG/L 

INICPDISNA: 
SODIUM-DISSOLVED 223000 5000.000 UG/L 

INICPDISZN; 
ZINC-DISSOLVED ND 20.000 UG/L 

INICPTOTAL: 
ALUMINUM-TOTAL 34200 4000.000 UG/L DL 

INICPTOTBA: 
BARIUM-TOTAL 486 200.000 UG/L 

A ICPTOTFE: 
^RON-TOTAL 85100 1000.000 UG/L DL 

INICPTOTNA: 
SODIUM-TOTAL 214000 40000.000 UG/L DL 

INICPTOTZN; 
ZINC-TOTAL 325 20.000 UG/L 

SVGC1OCP06: 
4,4'-DDE ND 0.100 UG/L 
4,4'-DDT ND 0.100 UG/L 

SVMS1BNA03: 
1, 2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHLOROPHENOL ND 10.000 UG/L 
2 , 4-DIMETHYLPHENOL ND 10.000 UG/L 
2,6-DICHLOROPHENOL ND 10.000 UG/L 
2-CHLOROPHENOL ND 10.000 UG/L 
3-METHyLPHENOL ND 10.000 UG/L 
4-CHLOR07^ILINE ND 10.000 UG/L 
4-METHYLPHENOL ND 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 
N2y?HTHALENE ND 10.000 UG/L 

JUPHENOL ND 10.000 UG/L 

1SBAO105: 
(M and P)-XYLENE ND 10.000 UG/L DL 
1, 1-DICHLOROETHENE ND 10.000 UG/L DL 
ACETONE ND 68.000 UG/L DL 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

-te: 705 - CWM Chemical Services 
Incinerator 
11700 £. Stony Island Ave. 
Chicaao IL 60617 

ENS: 91-11943 MP: 705911 REV: GO 

Sample Point: 
Type: 
Sample No; 
Sampled: 
Received: 
Reported: 

Page: 15 

G307 
WELL 
AD7196 
2-OCT-1991 
3-OCT-1991 

23-OCT-1991 

Analyte Result EMT.RL Units 

1 

BENZENE ND 5.000 UG/L DL 
CHTOROBENZENE ND 10.000 UG/L ' DL 

! DICHT£>RODIFLUOROMETHANE ND 20.000 UG/L DL 
ETHYLBENZENE ND 10.000 UG/L DL 
METHYLENE CHTORIDE ND 10.000 UG/L DL 

1 O-XYLENE ND 10.000 UG/L DL 
TOLUENE ND 10.000 UG/L DL 
VINYL CRT£)RIDE ND 20.000 UG/L DL 

i VOMSDCC103: 
1 P-DIOXANE 
1 

1 
1 

270. 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

:e: 705 - CWM Chemical Services 
Incineraror 
11700 S. Stonv Island Ave. 
Chicaao IL 60617 

ENS: 91-11943 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Rep>orted: 

Page: 16 

TBK-G120S 
WELL 
AJD7193 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMLRL Units 

VOMSBAO105: 
(M and P)-XYLENE ND 10.000 UG/L 
1,1-DICHLOROETHENE ND 5.000 UG/L ' 
ACETONE ND 34.000 UG/L 
BENZENE ND 5.000 UG/L 
CHLOROBENZENE ND 5.000 UG/L 
DICHLORODIFLUOROMETHANE ND 10.000 UG/L 
ETHYLBENZENE ND 5.000 UG/L 
METHYLENE CHLORIDE ND 5.000 UG/L 
0-XYT.KNE ND 10.000 UG/L 
TOLUENE ND 5.000 UG/L 
VINYL CHLORIDE ND 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



Subcontract.TQ; 

WMI Efivironmental Monitoring Laboratories, inc. 

F/ELD CHAIN-OF-CUSTODY RECORD 

^FACILITY #IZ(£LL±J SITE NAME; Chgnijga I"Servicee 

AquaPak- PR^ 
AquaPak?'# 
Date SAAi^rt I 

Seal 
'3^ 

Sample Point: \L 1^1'^ 0 7 

SAMPLE DATE: 

SAMPLE TIME: 

- ffi / I / \0\0\d 
YY f MM < 00 

I i5i •• \^iD MATRIX CODE: 

Soufce Codes. 
AMU (W) 
:>«walerinq/Pressur€ Reiiel . . . . <0) 

tmpounomeni ... (1) 

(2400 HR » 

Leacnate System . . (C) 
GAS Condensate. . .(M) 
A.r (A) 

Water. 
Soil.. 

(W) 
(S) 

Leachate (C) 
Other PC) 

Pretreatment PtciHty . . . (P) 
inhuent (U) 
Eiituem . (Ti 

River/Slream/erootr . . (R) 
Lake or Ocean (L) 
OutlatI (O) 

Soil (S) Genaratiofl Pt . . . . (G) 
Bottom Sediment ... (8) Other (X) 
Noise {H) Spectty ^ 

ENS # c: 1 _ 1 AquaPak" CONTENT 

. SAMPLE . 
b .I'-'-r-.-lX). " • 

#0F 
Bomxs 

BOTTLE PRESERVATIVE 
TYPE • TYPE ANALYTES/LAB GROUPS FILTER 

Y-N 
FIELD 

COMMENTS 

AD7196-A 01 ^ONE/COOL 4 DEB C_. CR 
AD7196-& 01 iING3 ..... IN ^pN 
AD7196-C 01 HN03 IN a AD7196-D 01 (N03 IN 
AD7196-E 01 ^N03 IN 
AD7196-F G JONE/COQL 4 DEB C SV 
AP7196-G tONE/COtiL 4 "DEB c: SV 

^3 AD7196-J ^CL VO 
flD7196-K' 01 tCL VD 

G jONE/COOL. 4 DEB C •VO 
Vk LOIIIC.^ODGL 1 AM 

m 
CHAIN OF CUSTODY CHRONICLE 

AquaPak" Opened By: (print) . Y/)/vrry 77 IM: 
Signature: 

1. 
Date: //ViV / Timp- /5Vf 

2400 MR. 
Seal #: / } Intact: 

I have received these materials in good condition from the above person. 

2. Name:. 

Date:_ / / Time:. 

Signature;. 

Remarks; . 
2400 HR. 

I have received these materials in good condition from the:above person. 

3. Name: Signature:— 

Date: L L Time: ! Remarks: _ 

AquaPak"/Suh Cnntr. # 

Signature: J 

2400 HR. 

//. Vt'/f Date: .//^Z rp /9/ Time-
T"|| _ OAno wn 

Sealed By: Jnn/lj 
seal #: 

LAB USE ONLY 
Opened By: 

AquaPak"/Sub. Contr. # 

"riAtAr 

Temp.'°C Seal #i_-
ttPGION ....J • .. 



WMI Environmental Monitoring Laboratories, Inc. 

•^lELD INFORMATION FORM 

Site # 

Bottle Set: 

Sample Point: 

PURGING INFORMATION 

PURGE DATE 
(YY MM 00) 

STAffT PURGE 
(2400 Mr Clocfcl 

— E L^SEi ;0 HAS WATER VOL IN CASING 
(Galtons) 

iii 
ACTUAL VOLUME RURGED 

IGAttonsI 

Purging Equipment . Dedicated I/YJ ! N 
one) 

^RGING AND SAMPLING EQUIPMENT 
Sampling Equipment Dedicated KV 

i Purging Device 

Sampling Device 
1 

• 1 fVl 
1 Crl 

A-Submersible Pump 

B-Peristaltic Pump 

C-Bladder Pump 

D-Gas Lift Pump 

E-Venturi Pump 

F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovei 

l-Piston Pump 

Purging Material 

Sampling Material 

1 
un 

A-Teflon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

I N 
tret* on«) 

X-_ 

X-_ 

x-_ 
X-

PUROIMG OTHER (SPECtrtf) 

SAMPIINU OTHER (SPEClPf) 

PUROINO CTTHER (SPECIFY) 

SAUPLtNG (TTHER (SPECIFY) 

Tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 ti: 

I ^ I A-Teflon 

C/ I B-Tygcn 

D-Polypropylene 

E-Pclyethylene [ v--' I —v. A ^ ^-r utycii lyici I 

„ C-Rope X- Pr^luW^pU/fA/e. 
/ I fePEClFYt 

^ A-ln-line Disposable B-Pressure 

F-Silicon X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation . 

Depth to water 
From top of well casing 

groundwater Elevation 

well Depth 

7 
; m lb 

FIELD MEASUREMENTS 

Land Surface Elevation (ft/msl) 

(ft) 

(ft/msl) 

(ft) 

^1^ (ft/msl) 
Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

(ft) 

(ft/msl) 

^LMl(fi) 
1st 

2nd 

3rd 

4th 

Ml 
pn 

IMS. 

(STD) 

TM. 
(STD) 

(STD) 
ph 

213L3 (STD) 
ph 

1st 

2nd 

3rd 

4th 

g.:i7i4 
Spec cona 

fim/cm 
at 25" C 

nm/cm 
at 25" C 

fim/cm 
at 250 C 

(jm/cm 
at 25° C 

Sample Temp. im. 
(0(h«r ptrifn«(«r) 

CO) 

ay 

(OtfMf Mumeiar) 

iCAfm 

Sample Appearance; Odor: _ 
(il applicaplel . , 

Weather Conditions: winii speeo MPn 

FIELD COMMENTS 

_ Color: _ 

. Direction. Uh/, 
. Turbidity:, 

Specific Comments: /)A/r £ ,/7r ^ 
Precipitation ^ Outlook 

CA^„^yn/~ 

0 M/efi iw/ A/r^ /A/7^r. 

I certify that sampling pnxedures >yere in acgordance with applicable EPA, State and WMI protocols. 

Employer:. 
(Si«fl«tur«t 

EML FF.pA 4/90 R'r-r;inN 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

"-e: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao IL 60617 

ENS: 91-11945 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 1 

IMPDE 
IMPOUND 
AD7199 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result EMT.PT. Units 

CRCHLORIOl: 
CBLORIDE 3670 25.000 MG/L DL 

f 

CRFLPOTOOl: 
FLUORIDE 15.8 0.150 MG/L DL 

FDPHQUADOl: 
PH FIELD 9.89 PH UNITS 
PH FIELD 9. 88 PH UNITS 
PH FIELD 9.67 PH UNITS 
PH FIELD 9.85 PH UNITS 

FDSPCOND04: 
SPECIFIC CONDUCTANCE FIELD 11300. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 11200. UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD 11200. UMHOS/CM 

^^PECIFIC CONDUCTANCE FIELD 11200. UMHOS/CM 

^XTEMPCOl; 
HATER TEMPERATURE IN DEGREES CELSIUS 20.0 DEGREES C 

INGFAADIAS; 
ARBENIC-DISSOLVED 41. 0 35.000 UG/L DL 

INGFAADIPB: 
LEAD-DISSOLVED ND 25.000 UG/L DL 

INGFAATOAS: 
APLSENIC-TOTAL ND 70.000 UG/L DL 

INGFAATOPB: 
LEAD-TOTAL 122 15.000 UG/L DL 

INICPDISAL: 
AI.UMINUM-D IS SOLVED ND 200.000 UG/L 

INICPDISBA: 
BARIUM-DISSOLVED ND 200.000 UG/L 

INICPDISFE: 
IRON-DISSOLVED ND 100.000 UG/L 

^HICPDISNA; 
DIUM-DISSOLVED 2900000 40000.000 UG/L DL 

x.^ICPDISZN: 
ZINC-DISSOLVED 71. 9 20.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



WMI ENVTRONMENTAIi MONITORING LABORATORIES INC 

CLIENT REPORT 

.te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaac IL 60617 

ENS: 91-11945 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 2 

IMPDE 
IMPOUND 
AD7199 
2-OCT-1991 
3-OCT-1991 
23-OCT-1991 

Analyte Result H:MT .R T . Units 

INICPTOTAL; 
ALUMINUM-TOTAL ND 200.000 UG/L 

f 

INICPTOTBA: 
BARIUM-TOTAL ND 200.000 UG/L 

INICPTOTFE: 
IRON-TOTAL 202 100.000 UG/L 

INICPTOTNA; 
SODIUM-TOTAL 2980000 40000.000 UG/L DL 

INICPTOTZN: 
ZINC-TOTAL 279 20.000 UG/L 

SVGC1OCP06: 
1^ \4'-DDE ND 0.100 UG/L 
" ,4'-DDT 0.117 0.100 UG/L 

SVMS1BNA03: 
1,2-DICHLOROBENZENE ND 10.000 UG/L 
2,4-DICHLOROPHENOL ND 10.000 UG/L 
2,4-DIMETHYLPHENOL ND 10.000 UG/L 
2,6-DICHLOROPHENOL ND 10.000 UG/L 
2-CHLOROPHENOL ND 10.000 UG/L 
3-METHYLPHENOL ND 10.000 UG/L 
4-CHT£)ROANILINE ND 10.000 UG/L 
4-METHYLPHENOL ND 10.000 UG/L 
ANILINE ND 10.000 UG/L 
ANTHRACENE ND 10.000 UG/L 
NAPHTHALENE ND 10.000 UG/L 
PHENOL ND 10.000 UG/L 

VOMSBAO105: 
(M and P)-XYLENE ND 25.000 UG/L DL 
1,1-DICHLOROETHENE ND 25.000 UG/L DL 
ACETONE ND 170.000 UG/L DL 
BENZENE ND 5.000 UG/L DL 
CHLOROBENZENE ND 25.000 UG/L DL 
DICHLORODIFLUOROMETHANE ND 50.000 UG/L DL 
ETHYLBENZENE ND 25.000 UG/L DL 
METHYLENE CHLORIDE ND 25.000 UG/L DL 

P'^-XYLENE ND 25.000 UG/L DL 
^ 3LUENE ND 25.000 UG/L DL 

INYL CHLORIDE ND 50.000 UG/L DL 

VOMSDCC103: 
P-DIOXANE ND 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



\ ^ .1 

WMI Environmental MonitGrin^Laboratories,.inc. 

#/£LD INFORMATION FORM 

Site # 

Bottle Set: 

Sample Point: 1. X H 'P DI ̂  

i 
PURGING INFORMATION 

i -t' 
PURGE DATE 
[Yy MM DDI 

START PURGE 
i2400 Hr Clock) 

ELAPSED HRS WATER VOL IN CASING 
(GiJtons) 

AaUAL VOLUME PURGED 
{G«l<on«| 

PURGING AND SAMPLING EQUIPMENT 
Purging Equipment Dedicated I Y | | N | Sampling Equipment Dedicated I Y 

icirct* on«l 
N I 

(CircM On«» 

Purging Device 

Sampling Device 

Purging Material 

Sampling Material 

Tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 

F 
ih A-Submersible Pump D-Gas Lift Pump 

B-Peristaltic Pump 

C-Bladder Pump 

E-Venturi Pump 

F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

A-Teflon -

B-Stainless Steel 

G-Polypropylene 

D-PVC 

E-Polyethylene 

A-Teflon 

B-Tygon 
C-Rope X-

iSneCIFY) 

A-ln-line Disposable B-Pressure 

D-Polypropylene 

E-Polyetfiylene 

F-Sllicon 

X-_ 

X-_ 

X-_ 

X-_ 

X-_ 

PUftGlNQ OTHER (SPEClP^) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECiCy) 

SAMPLING OTHER (SPECIFY) 

G-Combination teflon/ X-. 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIFY) 

SAMPLING OTHCn (SPECIPO 

Well Elevation 

Deptti to water 
From top of well casing 

oundwater Elevation 

Well Deptti 

r~M —a— 

h—t-H \~+ 

H-HH 

FIELD MEASUREMENTS 

L^nd Surface Elevation (ft/msl) 

(ft) 

(ft/msl) 

(ft) 

Deptfi to water 
From land surface 

Groundwater Elevation 

Stickup 

(ft/msl) 

•(ft) 

(ft/msl) 

1ft) 

1st 

2nd 

3rd 

4th 

(STD) 

3liLZl (STD) 

(STD) 

(STD) 

1st 

2nd 

3rd 

T A 01 Mftt/cm 
(1 l/j at 25° C 

f^m/cm 
! 

SO«C CC 3na 

(1 
sp« 

1 

c cono 

Or 
sp«< 

LIU 
cona 

,^0 01 

frm/cm 
25" C 

Jim/cm 

Sample Temp. CC) 

(Otrwf p«ram«i«r) 

(Olhar param«Mr) 

(om*f {wratTtawD 

Sample Appearance: 
(il aDpiicaoiel 

W§£ither Conditions; wind Speed r 

FIELD COMMENTS 

Odor;. _ Color;. Turbidity;, 

^ nP ̂  Dlreclidn M Ut Precipitatidn Y/(^ Outlook r./CC-f/v ) 

Specific Comments; _ 

TAKCA/ TPic 
JML i-yfP 

certify that sampling procedures were in accordance with applicable EPA, State*and WMI protocols. 

' ('! ^1 Q/ jlf Employer! L/J{)A//fPTL' 
(Sagnaiurc) 



WMI 
Subcontract To; 

Environmental Monitoring Laboratories, Inc. 
* . 

AquaPak'* PREP. 
AquaPak- #. 

FIELD CHAIN-OF'CUSTODY RECORD 

TE/FACILITY stSHllIZj SITE NAME: ""r"a 1 fv't r"-' ? 

Sample Point: J 

Date Sealed:SjZida!EH-l2_ 
YY T / ,-:MM / 00 

^r-££-

SAMPLE DATE: -
^ uu / 00 

SAMPLE TIME: I i I I : 1^ MATRIX CODE: iA 
Source Codes* 
VMeii (W) 
OewAtertng/Pressurc Rebel. . . . (0} 
Suttee Water IrriDOunameni ... (I) 

Water (W) 
Soil (S) 

Lsactiate 
other ... 

(C) 
.(X) 

Leachaie System . . (C) 
Gas Condensate . . . (M) 
Atr (A) 

Pretreatment Facility. . . <P) River/Stream/eroor . . |R) Soil (S) Genefolion Pt. .... (Gl 
Influent ^ <U). Lane or Ocean ..... (L) Bottom Sediment . . . (B) Other (X) 
Effluent -. . . . (T) Outfall (0) Noise (N) Specify ^ 

ENS# AquaPak" CONTENT 

. - -SAMPLE 
-rtYLD.- AX-I 

AD7199-H 
BOriLES 

BOTTLE 
tyre 

-PRESERVATIVE 
-^H^-TYPE-a 

iS^TOETCDDCT 
mJ37 

'ANALYTES/LAB GROUPS 

TUEEL^ UFT 
TTvT 

FILTER 
Y -N 

FIELD 
COMMENTS 

AD7199-B Ol 
TTT-AD7199-C or 

.i«D7199-D TN 
--

AD7199-E 01 HN03- -
AD7199-F NONE/COOL 4 

IN 
• DEG C 50" 

"W AXI7199-G 2 G NONE/COOL 4 ^'DEG C 
W AD7199-H G NONE/COOL 4 DEG C 

AD7199-r NONE/COOL DEG C SV 
k*^_D7199-J HCL 

,D7199-1^: 01 G- 4(71: f •w. . 

VD 
'vTQ w/wc/ T/ie 

AD7199-L NONE/COOL • DEG C VO 
ymEZLnCD Ar7i°o-^-

' JenO 
Ay 

CHAIN OF CUSTODY CHRONICLE 

ifr/MH.y. h/;n 
1. 

AquaPak" Opened By; (print) 

Signature:. 

Date; 1^' ' Time: / V'c^ ̂  
rrr-^/ 2400 HR. 

Seal #: ' d ."if) Intact: 

I have received these materials in good.conditiorrlrom the above person. 

2. Name: 1_ _L Signature:— 

Date:. / / Time:. Remarks: 
2400 HR. 

I have received these materials in good condition (rem the above-person. 

3. Name: 1_ Signature.— 

Date:. / / Time:. Remarks: 
-^.400 HR. 

Sealed..Sy: T/j'/^V//.A/;/-/- Datp _J_ . Time: TH? 
I ' /fl. - / l^tiTtt) . . ^ ./ <^Ar\r\ Ljo 

AquaPak"/Sub Contr. 

Signature: '' ll'SS^ Int.r-t-

LAB USE'ONLY 
nppnpri By 'S'""'""' 

AquaPak"/Sub. Contr. # i_2. Se al # 1 .Intact 



WMI ENVIRONMENTAL MONITORING LABORATORIES INC 

CLIENT REPORT 

te: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao IL 60617 

ENS: 91-11944 MP: 705911 REV: 00 

Sample Point: 
Type: 
Sample No: 
Sampled: 
Received: 
Reported: 

Page: 1 

02FB 
WELL 
AD7198 
2-OCT-1991 
3-OCT-1991 
22-OCT-1991 

Analyte Result EMLRL Units 

VOMSBAai05: 
(M and P)-XYLENE ND 10.000 UG/L 
1,1-DICHLOROETHENE ND 5.000 UG/L ' 
ACETONE ND 34.000 UG/L 
BENZENE ND 5.000 UG/L 
CHIOROBENZENE ND 5.000 UG/L 
DICHLORODIFLUOROMETH2VNE ND 10.000 UG/L 
ETHYLBENZENE ND 5.000 UG/L 
METHYLENE CHLORIDE ND 5.000 UG/L 
O-XYLENE ND 10.000 UG/L 
TOLDENE ND 5.000 UG/L 
VINYL CHLORIDE ND 10.000 UG/L 

VOMSDCC103: 
P-DIOXANE ND 10.000 UG/L 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 



Subcontract To: -n-

i 
WMI Environmental Monitoring Laboratories, inc. 

lELD CHAIN-OF-CUSTODY RECORD 

AquaPak" PREP . 
AquaPak- # 
Date Sealed 1 / IO l9 l>n 

YY / MM / DD 

TE/FAGILITY #i715L_LJ SITE NAME: 

Sample Point: ^ i_Lii£_A-

CWI1 Chemicai Service-

s,.i, 
By V-.yi-W/ 

SAMPLE DATE: -

SAMPLEJIME: i 

1^ 1^ I ^ l//| 
YY/MM / 00 

• I : 1^ I P I MATRIX CODE: Water (W) Leachate 
Soil (S) Ottwr . .. 

•(C) 
.(X) rt«o MR I 

Source Codes: 
VMii (W) Leacnate SYSICIM . • iCl Preueatmeni Facility . . . iPl Riwaf/Sueam/erootr . - (Rl Soil (3) Ganeration Pt . , , , (Gl 
Dewatennq/Pfesau'e Saiiel . . . . iDI Gaa Conoensale . . . iM| influent iUI ^cake or Ocean ID Bottom Sediirtent . . . iB) Other. ... e . ... (X) 
Surface water Impounoment .. . (1) Air |A| Effluent (T) Ouffaii (01 Notae (N| Specify 

ENS# G . , _ t y C J1 AquaPak- CONTENT 

CHAIN OF CUSTODY CHRONICLE 

AquaPak- Opened By: (print) 

Signature: 

Date: 'I' ' ! Time: / ^ ^ 

Seal #: ^7 Intact:. 
2400 HR. 

I have received these materials in good condition from the above person. 

2. Name; Signature:— 

Date:. / / Time:. Remarks: 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name: : Signature:— 

Date:. / / Time:. Remarks; 
2400 HR. 

AquaPak'VSub Contr. # 

Signature:. 

Seal 71 
LAB USE ONLY 
Opened By: 

iff.' , 

By: "Tfimu f II), ̂  .11 Time: I 7 • .A 
f] (PW • y- I n n, 2400 m. 

: ̂ '/V ^ Seal #: S^fOI Intact: 

AquaPak-/Sub. Contr. #. .Temp.^C. 

.Date . /a / 3 A An. A cilyCACp-

, Seal # S^//-
2400 HR. 

, Intact. X 



WMI Environmental Monitoring Laboratories. Inc. 

-/£LD INFORMATION FORM 

Site # 

Bottle Set; 

Sample Point; ^ 

I I JL 

PURGING INFORMATION 

id" 
FL'RGE DATE 
iV^ UM 00! 

START PURGE 
(2400 Hr Ckx:*! 

ELAPSED HPS WATER VOL IN CASING 
(GaJtonsi 

ACTUAL VOLUME PURGED 
(Gaiionsi 

PURGING AND SAMPLING EQUIPMENT 
Purging Equipmeni Dedicated I Y I i N i 

.CircM orwi 
Sampling Equipment Dedicated | Y I | N 

Purging Device 

Sampling Device 

1 1 A-.ciiihmersihlft Pump 

1 F 1 R-Ppri«;taltin Piimn 

C-Bladder Pump 

D-Gas Lift Pump 

E-Venturi Pump 

F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

Purging Material 

Sampling Material 

1 ' T A-Teflon 

1 1 B-Stainless Steel 

C-Polypropylene 

D-PVC 

• E-Polyethylene 

x-_ 
x-_ 

PUHOINO OTMeB (SPEClPf) 

SAMPLING OTHEB ISPECIPY] 

X-
PURGING or 

X-_LLZZ2S: 
OTHER ISPECIFYI 

Tubing-Purging 

Tubing-Sampling 

A-Teflon 

f B-Tygon 
C-Rope X-

Filtering Devices 0.45 fiij A-ln-line Dlsposaple 

D-Polypropylene 

E-Polyethylene 

F-Siliccn X-_ 

{SPECIFY) 

B-Pressure 

G-Combinatidn teflcn/ X-_ 
Fdiypropylene 

C-Vacuum 

SAMPLING OTHER (SPECIET) 

/ 

PURGING OTHER ISPECIPYI 

SAMPLING OTHER ISPECIFYl 

Well Elevation 

Depth to water 
From top of well casing 

iroundwater Elevation 

Well Depth 

=t: 
HH H —•— 1 

1 

FIELD MEASUREMENTS 

Land Surface Elevation (ft/msl) 

(ft) 

(ft/msl) 

(ft) 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

h-l 1 ——•— 

H-f—n 

i 

(ft/msl) 

Tft) 

(ft) 

1st 
pn 

2nd 1 ! 
Dh 

3rd 1 3rd 
pn 

4th i 

(STD) 

(STD) 

(STD) 

(STD) 

1S1 

2nd 

3rd 

4th 

I ^jm/cm -
^ at 25® C 

I ^mfcm 
_i at 25® C 

soec cona 

I fim/cm 
at 25° C 

ifjm/cm 
at 25® C 

Sample Temp.- i-Ai" C) 

(otntr p«ram4neri 

(CMfw p«ram«t«r| 

FIELD COMMENTS 

Sample Appearance:. . Odor: . Color: 
(i( apoOcaDiei 

Weather Conditions: wind Speed A A 

. Turbidity: 

. Direclion. Precipitation Y/lT/ Outlook . 

Specific Comments:. 

UM ~PnuPf^^ >'f A/pJ! iZ/OU r. 
r/yc/V Ifyf)": "Pu EMA , "/VF/y7^;'/-/>/: / ^ 

\h]\inP P//> lAO TpnO 
}v^fc pJf:Y ^ 

I centfy that sampling procedures werean accordan^ with applicable EPA, Slate and WMI protocols^ 

•h rV/^V yT/ Employer:. 
(Dalai iS'gi«ur«i [/ ' 

rid WMI proiocols^ 

LjpC.ff)^/TrC^ 



CWM Chemical Services, inc. 
Chicago incinerator 

ATTACHMEIMT G 

HXSTORXGAL DA.TA BY 
SAMBEXNG X.OGATXON 



G120S 

10/2/91 

Acetone ug/l <170 
Oichlorodi fluoro-
methane ug/l <50 

Methylene chloride ug/l <25 
Naphthalene ug/l <10 
4,4'-DDE ug/l <•1 

Alumi niim 
Arsentc 
Barium 
I ron 
Lead 
Sodium 
Zinc 

ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 

<200 
60.5 
888 

14500 
<25 

112000 
<20 

Chloride 
Fluoride 

mg/1 
mg/l 

276 
0.47 



bliUS 

7/2/91 4/3/91 1/4/91 10/24/90 7/23/90 4/26/90 1/22/90 10/24/89 7/25/89 4/24/89 1/30/89 

Acetone ug/1 <170 <34 <170 <170 <34 <170 <34 <34 <34 <10 22. 1 
Dichlorodi fluoro-

methane ug/1 <50 <10 <50 <50 <10 <50 23 18 14 <10 <10 
Methylene chloride ug/1 <25 <5 <25 <25 <5 <25 <5 <5 <5 <5 5.28 
Naphthalene ug/1 <10 <10 <10 <10 <10 <10 12 14 23 20 18.9 
'1,4'-DDE ug/1 <. 1 <. 1 <.l <1 <.l <. 1 <.l <.l <.l <.l <.10 

Alurntnum ug/1 <200 <200 <200 <200 <200 <200 783 <200 549 <200 
Arsenic ug/1 <60 <30 32.2 45.6 50.2 32.0 50.5 52.5 73 40.3 38 
Barium ug/1 981 930 1090 991 906 907 1060 812 1060 964 939 
I ron ug/1 12300 14300 15200 15400 14000 15400 17400 13000 12500 15600 13600 
Lead ug/1 <5 <5 <5 <5 <5 <5 <50 <25 <5 <5 90 
Sodium ug/1 132000 130000 153000 126000 143000 136000 148000 128000 131000 158000 131000 
Zinc ug/1 <20 <20 <20 83.8 <20 <20 21.7 <20 <20 <20 126 

Chloride mg/l 269 270 300 309 306 309 306 212 273 258 200 
Fluoride mg/l 0.44 0.46 0.47 0.50 0.44 0.45 0.51 0.45 <.05 .47 .4 



Gli^Ub 

10/27/88 7/28/88 4/29/88 1/20/88 4/30/87 11/21/85 

Acetone ug/1 59.3 23.4 <10 <10 10. 7 NT 
Dlchlorodi fluoro-

methane ug/1 77.8 33.6 64.6 24.3 43.8 NT 
Methylene chloride ug/1 5.79 13.4 <2.8 5 70 <2.8 6.20 
Naphthalene ug/1 21.4 8.3 23.0 29.0 4.08 <1.6 
4,4'-[)DE ug/1 <.l <. 1 <.20 NT .98 NT 

Alumt npm ug/1 
Arsenic ug/1 48 51 34 50 58 18 
Barium ug/1 1090 930 865 646 781 NT 
i ron ug/1 16700 16100 15400 14200 15500 1620 
Lead ug/1 <10 <4 <8 <4 <4 <4 
Sodium ug/1 137000 127000 117000 126000 115000 114000 
Zinc ug/1 10 360 <10 <10 107000 NT 

Chi or ide mg/ 1 300 260 4 60 250 NT 240 
Fluor ide mg/l .7 .6 .8 .5 . 44 NT 

NT-Not Tested 



G121S 

10/2/91 

Acetone ug/1 <340 
Benzene ug/1 210 
Chlorobenzene ug/1 <50 
Ethylbenzene ug/1 <50 
Toluene ug/1 <50 
Methylene Chloride ug/1 <50 
2-ChlQrQphenol ug/1 <10 
2,4-Oichlorophenol ug/1 <10. 
2,T-Dimethylphenol ug/1 12 
Phenol ug/1 <10 
1,2-Dlchlorobi:-r,zene ug/1 <10 
Anthracene ug/1 <10 
Naphthalene ug/1 <10 
Aniline ug/1 <10 
A-Chloroani1Ine ug/1 220 
mrp-Cresols ug/1 <10 
1,4-Dioxane mg/1 69 
Xylene, m ug/1 <50 
Xylene, o+p ug/1 <50 
4,4"-DDT ug/1 <•1 
2,6-D1chlorophenol ug/1 <10 

Aliiml niiin ug/1 <200 
Arsenic ug/1 <35 
Barium ug/1 301 
Iron ug/1 3030 
Lead ug/1 <25 
Sodium ug/1 4090000 
I i nc ug/1 <20 

Chloride mg/1 7840 
Pluoride mg/1 2.42 



GI21S 

7/2/91 4/3/91 1/4/91 10/24/90 7/24/90 4/25/90 1/22/90 10/24/89 7/26/89 4/24/89 1/31/89 

Acetone ug/1 <340 <340 <340 <340 <340 <310 <340 <340 <34 <10 4 . 1 
Benzene ug/1 230 200 190 240 230 260 200 230 250 260 178 
Chlorobenzene ug/1 <50 51 <50 51 51 59 <50 56 63 61 64 a 
Ethylbenzene ug/1 <50 <50 <50 <50 <50 <46 <50 <50 15 17 14 4 
Toluene ug/1 <50 <50 <50 <50 <50 <46 <50 <50 11 <5 9.95 
Methylene' Chloride ug/1 <50 <50 <50 <50 <50 <46 <50 <50 6.2 7.5 5.84 
2-Chlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 5.45 
2,4-Ofchlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <2.9 
2,4-Dimethylphenol ug/1 19 19 19 <10 26 26 26 32 40 32 25 3 
Phenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 23 <1.6 
1,2-Dlchloroben2ene ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 6. 17 
Anthracene ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <2.0 
Naphthalene ug/1 <10 12 13 17 <10 16 15 21 28 <10 18. 1 
AnilIne ug/1 <10 <10 <10 <10 <10 <10 <10 10 13 <10 <11 
4-Ch1oroani11ne ug/1 230 150 160 220 180 170 160 200 240 57 220 
mip-Cresols ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <11 
1,4-Dloxane mg/1 100 120 90 51 54 <50 <50 <50 <50 <50 <13 
Xylene, m ug/1 <50 <50 <50 <50 <50 <46 <50 <50 <10 ' 11 <10 
Xylene, o+p ug/1 <50 <50 <50 <50 <50 <46 <50 <50 10 12 14.9 
4,4'-DDT ug/1 <•1 <• 1 <1 <•1 <.l <.l <1 . 1 <.l <.l <13 
2,6-Olchlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <11 

AlumI num ug/1 <200 <200 <200 <200 <200 <200 <1000 <200 373 320 
Arsenic ug/1 <30 <30 19.3 20.2 31.9 44.6 <10 18 35.9 45.6 10 
Barium ug/1 228 <200 210 <200 <200 <200 <200 <200 <200 206 47 
I ron ug/1 1860 736 688 602 683 227 990 564 142 610 230 
Lead ug/1 <25 <25 <25 <50 <10 <5 <5 <5 <5 <5 <4 
Sodium ug/1 3560000 3560000 4290000 4260000 4670000 5110000 4720000 600000 5110000 4260000 5130000 
Zinc ug/1 <20 <20 <20 <20 <20 <20 <50 <20 <20 26 <10 

Chloride mg/1 7210 6630 9840 8350 7610 80900 747 7070 8790 8170 9000 
Fluoride mg/1 2.5 2.9 2.7 2.9 3.1 3.2 3.4 4.4 5.7 3.9 1.1 



G121S 

10/27/88 7/28/88 4/29/88 1/28/88 4/30/87 11/21/85 

Acetone ug/1 <50 11.9 <10 <10 22.2 NT 
Benzene ug/1 285 <4.4 264 <4.4 371 270 
Chlorobenzene ug/1 65.9 22.0 79.4 33.4 93.4 59.4 
Ethylbenzene ug/ 1 <36 11.2 17.3 17.8 19.8 NT 
Toluene • ug/1 <30 <6.0 34.5 18.3 59 5 67. 1 
Methylene Chloride ug/1 560 7.28 <2.8 <2.8 <2.8 7. 10 
2-Chlorophenol ug/1 9.53 7.09 11.6 13.3 24.7 25.0 
2.4-Dichlorophenol ug/l <2.9 3.32 <2.8 4.02 16.8 <2.7 
2. '1-Dlme thylphenol ug/1 32.2 17.9 32.0 32.5 54.6 30.3 
Phenol ug/1 <1.6 1.61 <1.5 4.83 17.1 47.0 
1,2-Dtchlorobenzene ug/1 9.76 5.07 5.64 6.63 6.93 3.29 
Anthracene ug/1 <2.0 <4.3 <1.9 <2.0 2.07 NT 
Naphthalene ug/1 20.3 <3.6 15.6 19.5 214 113 
AntlIne ug/1 <11 <23 16.1 26.9 38.5 491 
4-Chloroanlline ug/1 198 <23 109 109 466 NT 
m^p-Cresols ug/1 <11 <10 11.9 <10 30.4 25.7 
1,4-Oloxane mg/1 <13 <13 <13 <13 57.2 NT 
Xylene, m ug/1 <50 <10 13.8 12.2 16,5 NT 
Xylene, otp ug/1 <50 13.4 20.3 20.9 24.0 NT 
4,4'-DDT ug/1 <. 1 <.l <21 NT .475 NT 
2,6-D1chlorophenol ug/1 <11 <11 <10 <10 17.0 

Aluminum ug/1 
Arsenic ug/1 21 21 23 20 16 32 
Barium ug/1 192 174 163 210 203 NT 
Iron ug/1 232 343 97 141 140 <30 
Lead ug/1 <10 <4 <4 4 6 6 
Sodium ug/1 6550000 5400000 5710000 5020000 5340000 6220000 
21 nc ug/1 <10 10 <10 <10 837 NT 

Chloride mg/l 9700 9000 8900 9000 NT 11000 
FluorIde mg/1 5.7 6.9 15 3.4 2.6 NT 

NI - Not Tested 



G123S 

10/2/91 

Acetone ug/1 <425 
Benzene ug/1 320 
I,1-Dichloroethylene ug/l <62.5 
Methylene Chloride ug/1 <62.5 
Vinyl Chloride ug/1 <125 
Toluene . ug/1 <62.5 
2-Chlorophenol ug/1 <10 
2,'1-Di,chloropheno1 ug/1 <10 
2,4-Difiiethylphenol ug/1 <10 
2,6-Dlchlorcphenol ug/1 <10 
trAp-Cresol s ug/1 30 
•1-Chloroani ] i no ug/1 <10 
Phenol ug/ 1 2500 
Naphthalene ug/1 <10 
Ani1Ine ug/1 <10 
4,4'-D01 ug/1 <,1 
1,4-Dinxanc ug/1 300 

AlumI niim ug/1 <200 
Arsenic ug/1 <35 
Barium ug/1 1100 
Iron ug/1 187 
Lead ug/1 <25 
Bodiuin ug/1 467000 
Zinc ug/1 <20 

Ctiloricle mg/l 1450 
Fluoride mg/l 0.24 



Z/1/91 4/3/91 1/4/91 10/24/90 7/24/90 4/26/90 1/22/90 10/24/89 7/25/89 yr
 

C
D
 

1/30/89 

Acetone ug/1 <340 620 <1360 <3400 <340000 <68000 <34 '6800 <34 10 4 28 
Benzene ug/1 290 390 420 790 <10000 <2000 550 330 600 370 66.3 
1,1-Dichioroethylene ug/1 <50 56 398 2900 <50000 20000 5500 2400 4400 4100 167 
Methylene Chloride iig/1 <50 <50 <200 3200 <50000 30000 16000 5400 14000 23000 14 40 
Vinyl Chloride ug/1 <100 310 800 <1000 <100000 <20000 <10 <2000 620 400 41.9 
Toluene ug/ 1 <50 71 <200 <500 <50000 <10000 130 <1000 <5 <5 25 3 
2-Chloro(jhen(jl ug/1 <10 <1000 <1000 <2000 <2000 <1000 120 65 96 97 32.2 
2,4-Dichlorophenol ug/1 <10 <1000 <1000 <2000 <2000 1600 700 250 400 180 18 7 
2,4-Dlmet.hylphenol ug/1 <10 <1000 <1000 <2000 <2000 <1000 <10 12 13 14 <2.6 
2,6-Dlchlorophenol ug/1 <10 <1000 <1000 <2000 <2000 <1000 160 79 100 68 20 9 
rnSp-Cresol s ug/1 68 <1000 <1000 <2000 <2000 <1000 132 240 280 188 36.0 
4-Chloroan) 1 i ne ug/1 27 <1000 <1000 <2000 <2000 <4500 130 97 140 73 12.3 
Phenol ug/1 2292 7900 21000 29000 78000 70000 45000 32000 28000 16000 4250 
Naphtha lone ug/1 <10 <1000 <1000 <2000 <2000 <1000 158 23 27 29 11 8 
Ani1i ne ug/ 1 18 <1000 <1000 <2000 <2000 <1000 180 120 120 160 48. 1 
4,4'-DDr ug/1 <•1 <.l <1 <1.0 <. 1 NA <. 1 <1 <1 <. 1 <.10 
1,4-D1oxane ug/1 

t. 

270 610 710 300 870 510 650 A
 o
 

300 <50 

Alum! niim ug/1 <200 <200 <200 <200 <200 <200 <1000 <200 407 348 
Arsenic ug/1 <30 <30 19.0 <30 17.1 <10 <10 15.7 16.1 17.2 <4 
Barium ug/1 1250 1600 1980 1620 1570 1620 1590 836 910 1060 615 
Iron ug/1 289 1530 1230 1800 893 748 630 156 172 179 90 
Lead ug/1 <25 <25 <25 <25 <10 <5 <50 <5 <5.0 48.7 <4 
Sodium ug/1 535000 697000 730000 608000 689000 762000 716000 783000 674000 959000 820000 
Zinc ug/1 <20 <20 <20 <20 <20 <20 24.0 <20 <20 <20 <10 

Chloride mg/1 1750 2410 2530 1960 2750 25600 238 1500 1840 2090 200 
Fluoride mg/1 0.34 0.32 0.32 0.37 0.28 0.25 .28 .35 .32 .26 .3 

NA - Not Analyzed 



G123S 

10/28/88 7/29/88 4/28/88 1/28/88 4/30/87 11/21/85 

Acetone ijg/1 92 6 72. 1 165 13 9 20 0 NT 
Benzene ug/1 13.6 20.0 19.5 <4.4 6.4 32.0 
l.l-Dichloroethylene ug/1 2.90 48 8 24 4 <2.8 18.5 144 
Itttiylene Chloride ug/1 16.3 15.5 680 <2.8 5.27 <2.8 
Vinyl Chloride ug/1 <10 NT <10 <10 13.9 36.7 
Toluene ' ug/1 <6.0 <6.0 <6 0 <6 0 <6 0 14 5 
2-Chlorophenol ug/1 3.4 6.68 7.23 7.43 <3.4 17.3 
2,'1-Dlchlorophenol ug/1 <2.8 <2.8 3.68 <2.9 <2.8 ND 
2,4-Dlmethy Iphenol ug/1 <2.8 ND ND ND ND ND 
2,6-Oichlorophenol ug/1 <10 <10 <10 <11 <10 ND 
irgp-Cresol s ug/1 <10 <10 <10 <11 <10 ND 
4-Chloroan i 1 1 ne ug/1 <10 <10 <10 <11 ND ND 
Phenol ug/1 51.4 2.24 2.12 2.42 <1.5 <1.5 
Hphthalcne ug/1 10.5 <1.6 2.49 10 6 <1.6 4.88 
Anil Ine ug/1 <10 <10 <10 17.6 <10 78.3 
4,4'-DDT ug/1 <.l <1 <.20 NT .334 NT 
1,4-Dioxane ug/1 

Aluminum ug/1 
Arsenic ug/1 <4 <4 <4 <4 4 <4 
Ehrium ug/1 344 375 318 315 253 NT 
Iron ug/1 81 102 100 92 69 59 
lead ug/1 <10 <4 <4 6 5 4 
Scdium ug/1 846000 857000 916000 1010000 695000 488000 
Zinc ug/1 <10 <10 <10 <10 303000 NT 

Oitorlde mg/l 1700 2000 2300 1700 NT 1100 
Fliorlde mg/1 .9 .6 .6 .5 .42 NT 

(0 - Not Detected 

ff - Not Tested 



G124S 

10/2/91 

Acetone ug/1 '34 
Benzene ug/1 <5 
Methylene 
Chlor(de ug/ 1 <5 

4,4'-00T • ug/1 <.l 
4,4'-DDE ug/1 <•1 
1,4-0lo-*ine ug/1 19 

Aluminum ug/ 1 <200 
Arsenic ug/1 <35 
Barium ug/1 <200 
I ron ug/1 3360 
Lead ug/1 <25 
Sodium ug/1 267000 
Z inc ug/ 1 <20 

Chloride mg/1 1100 
Fluoride mg/1 0.34 



7/2/91 4/3/91 1/4/91 10/25/90 7/24/90 4/26/90 1/22/90 10/24/89 7/25/89 ^24/89 1/31/89 

Acetone ug/1 <34 <34 <34 <34 <34 <34 <34 <34 <34 <10 <10 
Benzene ug/1 <5 <5 <5 <5 <5 <5 <5 <5 '5 0 <5 <•4.4 
Methylene 
Chloride ug/1 <5 <5 <5 <5 <5 <5 <5 <8 <5 0 <5 <2.8 

•1,4'-DDT ug/1 <.l <1 <. 1 < 1 <. 1 <1 <1 <1 <1 <1 <.12 
4,4'-DOE ug/1 <1 <.l <1 <1 <1 <. 1 <1 <1 <. 1 <12 
1,4-Dio> 300 ug/ 1 35 28 16 <10 <10 <50 <50 <50 <<0 <50 • n 

AlumT num ug/1 <200 <200 <200 <200 <200 <200 341 <200 291 <200 
Arsenic ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <4 
Barium ug/1 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 85 
I ron ug/1 1950 1750 4280 1440 2010 179 288 309 590 264 396 
Lead ug/1 <25 <25 <25 <25 <10 <5 <5 <5 <5 <5 <4 
Sodturrr ug/ 1 203000 277000 300000 267000 276000 281000 266000 212000 214000 208000 170000 
Z1 nc ug/1 <20 <20 <20 <20 <20 <20 27.4 <20 <20 <20 78 

Chi or i de mg /1 1090 1070 1030 1600 1230 1240 953 844 915 815 630 
Fluoride mg/1 0.40 0.41 0.39 0.42 0.40 0.38 0.41 .43 <.05 .31 .4 



G124S 

10/27/88 7/28/88 4/29/88 1/28/88 4/30/87 11/21/85 

Acetone ug/1 32.2 20.4 <10 13.0 18.0 NT 
Benzene ug/l <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 
Methylene 
Chloride ug/1 11.2 14 6 <2.8 5.89 <2.8 <2 8 

4,4'-DOT ug/1 <•1 <•1 <.18 NT .737 NT 
4,4'-DDT ug/1 <. 1 <1 <18 NT .256 NT 

Aluml r.ijm ug/1 
Arsenic ug/1 4 <4 <4 <4 <4 <4 
Barium ug/1 108 111 93 108 88 NO 
I ron ug/1 482 163 159 148 37 141 
Lead ug/1 13 <4 <8 <10 <4 <4 
Sodium ug/1 167000 193000 177000 202000 159000 414000 
Zinc ug/1 <10 18 <10 18 234999 NT 

Chloride mg/1 950 750 1100 620 • NT 850 
huor ids mg/1 .8 .6 .8 .5 .48 NT 

NT - Not Tested 



G307 

10/2/91 

1,4 - Dioxane ug/1 2 70 

Aluminum ug/1 <200 
Arsenic ug/1 <35 
Barium ug/1 <200 
Iron ug/1 <100 
lead ug/1 <25 
Sodium ug/1 223000 
Zinc ug/1 <20 

Chloride mg/1 210 
Fluoride mg/1 0.59 



7/1/91 4/3/91 1/4/91 10/25/90 

1.4 - Dioxane ug/1 190 45 23 120 

Aluminum ug/1 <200 <200 <200 <200 
Arsenic ug/1 <10 <10 <10 <10 
Barium ug/1 <200 <200 <200 <200 
I ron ug/l <100 <100 <100 <100 
1 ead ug/1 <25 <5 <25 <5 
Sodium ug/1 176000 87200 77400 136000 
Z Inc ug/1 <20 <20 <20 <20 

Chloride mg/1 181 78.0 72.6 140 
Fluoride mg/1 0.59 0.73 0.82 0.76 



IMPOE 
(Surface Itrpoundnent) 

10/2/91 

Methylene chloride ug/1 <25 
Acetone ug/1 <170 
Phenol ug/1 <10 
4.4'-DDT ug/1 .117 
4,4'-D0E ug/1 <•1 

A himl num total ug/1 <200 
Arsenic total ug/1 <70 
Bar lum total ug/1 <200 
1 ron tota 1 ug/1 202 
Lead total ug/1 122 
Sod turn total ug/1 2980000 
Zinc total ug/1 279 

Aliiml num ug/1 <200 
Arsenic ug/1 41.0 
Barium ug/1 <200 
I ron ug/1 <100 
Lead ug/1 <25 
Sodium ug/1 2900000 
Z Inc ug/1 71.9 

Chloride mq/l 3670 
Fluoride mg/l 15.8 



IMPDE 
(Surface Impoundment) 

7/2/91 4/3/91 1/4/91 10/25/90 7/23/90 4/27/90 1/23/90 10/24/897/26/89 4/25/89 2/3/89 
(tuhylene 

2/3/89 

filler i fie ug/1 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 2.95 
Aretnne ug/1 <34 <34 <34 <34 <34 <34 <34 <34 <34 <34 27 9 
flEnol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 6 
'1,4'-DDI' ug/1 <•1 <. 1 <. 1 <. 1 <. 1 <. 1 <. 1 <. 1 <. 1 <.10 <.10 
4,4'-DOE ug/1 <•1 <. 1 <.l <1 <1 <1 <1 <. 1 <1 <.10 <10 

•Alumi nuni total ug/1 <200 <200 <200 200 224 <200 <1000 <200 326 321 467 
Arsenic total ug/1 36.7 29.5 37.0 43.4 45.0 48.3 68.0 96.5 47.5 52.4 27 
terium total ug/1 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 85 
Imn total ug/1 <500 137 143 239 227 142 203 <100 <100 <100 224 
lead total ug/1 39.0 19.0 26.0 148.5 153 125 <50 105 <5 15.8 240 
Sxiium total ug/1 1590000 1030000 1700000 2050000 1110000 2900000 3810000 4600000 6300000 5090000 5700000 

Zinc total ug/1 181 100 323 792 443 944 339 104 102 286 1050 
Aluminum ug/1 <200 <200 <200 <200 <200 <200 <200 <200 527 <10 45 
Arsenic ug/1 31.5 19.5 51.5 43.5 31.5 <60 85.0 87.5 48. 1 38.4 23 
ferium ug/1 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 66 
Iron ug/1 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <30 
i£Bd ug/1 <25 <5 <25 <5 <25 <50 <5 <25 17.4 <5 <4 
Scriium ug/1 1410000 1020000 1880000 2140000 1100000 3140000 3500000 6240000 5280000 4630000 5410000 
Zinc ug/1 43.5 <20 134 145 40.8 30.6 218 51.8 37.2 180 643 

Oilorlde mg/1 1920 1280 2680 2690 1810 38300 4510 7600 8120 7580 12000 
Fluoride mg/1 9.3 6.5 11.0 13.2 8.9 <.05* 21.7 31.8 33.3 30.7 39 

'Laboratory unable to verify result. 



IMPDE 
(Surface Impoundment) 

10/27/88 7/29/88 4/28/88 1/28/86 5/1/87 11/21/85 

Methylene chlor ide Lig/l 15,2 9.68 <2.8 10.7 8.37 71.0 
Acetone ug/1 <10 20.7 <10 47.3 28.0 NT 
Phenol ug/1 <1.5 6.44 <1.5 <1.5 <1.5 
4,4'-DDT ug/1 .11 <1 <.20 NT .509 
4,4'-DDE ug/1 <.l <. 1 <.20 NT 117 

Alumt num total ug/1 1040 4070 2230 950 3150 NT 
Arsenic total ug/1 68 724 <64 30 190 <500 
Barium total ug/1 . 281 <50 248 281 266 NT 
Iron total ug/1 158 640 178 <30 1270 NT 
Lead total ug/1 350 14 740 98 136 207 
Sodium total ug/1 7700000 7780000 7460000 6930000 3920000 NT 
Z1 nc tota 1 ug/1 284 494 385 527 416 NT 

Aluminum ug/1 1220 4170 2090 878 
Arsenic ug/I 82 616 <64 30 
Barium ug/1 333 <50 252 265 
Iron ug/1 <30 47 <30 <30 
Lead ug/1 84 14 380 70 
Sodium ug/1 6680000 7940000 8000000 6790000 
Zinc ug/1 102 138 59 128 

Chloride mg/1 10000 11000 11000 9200 NT NT 
Fluoride mg/1 67 39 59 34 70 NT 

NT - Not Tested 

* Laboratory unable to verify result. 



CWM Chemical Services, inc. 
Chicago Incinerator 

ATTACHMEISTT D 

GROUNDWATER EEEVATXONS 

WXTH ROTENTXOMETRXC SXTREACE MAR 



10/91 

Assessment Wel Is 

G1?0S 566.21 

01215 534.29 

01235 585.65 

G124S 583.55 

G30; 582.89 

State Wells 

GllO* 588.71 

GlllA 583.59 

GU2B 586.68 

G113A 582.27 

CWM CHEMICAL SERVICES, INC. 
GROUNDWATER ELEVATION DATA 

(FT HSL) 

* 2110 was riot used for drawing groundwater elevation contours as this well is not screened in the same formation as the 
other wel1s 



CWM CHEMICAL SERVICES, INC. 
GROUNDWATER ELEVATION DATA 

(FT MSL) 

7/91 4/91 1/91 10/90 7/90 4/90 1/90 10/89 7/89 4/89 

Assessment We 1' Is 

G120S 585.12 582.77 583.01 584.60 585.05 583.49 583.44 586.45 585.96 583.72 584.13 

G121S 585.89 584.76 584.21 583.65 587.38 584.04 583.77 585.30 585.81 585.66 585.70 

GI23S 586.87 586.88 586.81 586.85 588.77 588.40 587.33 586.57 587.57 587.96 588.43 

G124S 583.96 583.97 583.23 583.78 584.47 584.31 584.20 584.22 584.54 584.58 584.31 

6307 583.44 586.23 586.02 585.36 

State Wei 1s 

GllO* 587.07 586.01 586.38 587.85 589.69 590.19 589.94 590.33 589.73 589.58 588.32 

GlUA 585.09 585.36 584.50 583.92 581.84 583.45 582.98 584.42 585.09 585.09 585.03 

Gli2B 587.31 587.91 587.00 586,87 587.86 588.63 587.23 587.39 588.02 587.67 587.72 

G113A 583.52 583.59 583.46 583.40 583.59 583.98 583.87 583.78 584.37 584.34 584.24 

* GllO was not used for drawing groundwater elevation contours as this well is not screened in the same formation as the 
other wells. 



CWM CHEHICAL SERVICES. INC, 
GROUNDWATER ELEVATION DATA 

(FT MSL) 

10/88 7/88 4/88 1/88 4/87 

Ansessinenl Wei Is 

01205 585.80 536.21 583.72 583.72 584.75 

&121S 584.83 585.91 585.66 586.33 587. 16 

GI23S 587.96 586.90 586.98 585.69 589.06 

G124S 584.58 584.54 584.04 583 25 585.08 

State Wei 1s 

GllO* 589.28 586.20 586.83 586.45 586.65 

GlllA 584.00 584.08 583.96 585.17 586.65 

G112B 587.20 586.74 586.66 

GllOA 584.21 584.21 583.80 

* GllO was not used for drawing groundwater elevation contours as this well Is not screened In the same 
other wells. 



ProJ.No/^ Eng. I2J Paf ll-l^>a,f=7 

MONITOR WELL LOCATION MAP 
GROUNDWATER POTENTIOMETRIC SURFACE - 10/2/91 

LAKE CALUMET SLIP NO. 8 
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CERTIFICATE OF ANALYSIS 

Service Location Received Lab 10 

^EMS HERITAGE LABORATORIES, INC. 
Pl319 MARQUETTE DRIVE 

ROMEOVILLE, IL 60441 

Ol-NOV-91 C134324 ^EMS HERITAGE LABORATORIES, INC. 
Pl319 MARQUETTE DRIVE 

ROMEOVILLE, IL 60441 
Ccoplete 

ll-DEC-91 
PO Nuitier 

(708)378-1600 Printed Sampled 

1 
1 08-JAN-92 30-OCT-91 13:00 

! Report To Bill To 

CWM CHEMICAL SERVICES, INC CWM CHEMICAL SERVICES, INC 
LADISLAO GARCIA ACCOUNTS PAYABLE 
11700 S. STONEY ISLAND 11700 S STONEY ISLAND 
CHICAGO, IL 60617 CHICAGO, IL 60617 

r 

Sample Description 

DESCRIPTION: F08828/INC 467 
SAMPLE LOCATION: NORTHEAST INC. POND SLUDGE 

ZERO HEADSPACE EXTRACTION (TCLP) SW845-1311 
Analyst.-. R. ARB Analysis Date: 07-NOV-91 Test: P108.1; 

Parameter Result Oet. Limit Units 

TOTAL SAMPLE WEIGHT 27.51 Grams 
LIQUID PORTION •iL'-;'---;: :••• 
LIQUID FRACTION (GRAMS) Grams 

^CYTRACTED SAMPLE 27.51 vGrams 
• lASE ONE VOLUME (REP 0) 500 mL 

lASE TWO VOLUME (REP 1) ;#L-
> .5% SOLIDS 100 Percent 
BUFFER SOLUTION PH: 4.98 Std. Units 
VOLUME BUFFERED SOLUTION 500 mL 
INITIAL TIME :1415 : Hours 
FINAL TIME 0815 Hours 

TCLP VOLATILE ORGANICS (TOXICITY CHARACTERISTIC) SW846-8240 
Analyst: K. MILLER Analysis Date: 08-NOV-91 Instrument: GC/HS VGA 

Prep: ZERO HEADSPACE EXTRACTION (TCLP) SW846-1311 
Test: 0513.3.; 0 

Corrected Detection Observed Matrix Spike Sample + Matrix Spike 

Parameter Result Limi t Units Result True Value Spike X Recovery 

ACETONE .05 mg/L BDL 

BENZENE .025 mg/L BDL 

CHLOROBENZENE .025 mg/L BDL 

l.Z-DICHLORCBENZENE (O-DICHLOR .025 mg/L BDL 

DICHLORQOIFLUOROMETHANE .05 mg/L BDL 

l.l-DICHLOROETHYLENE .025 mg/L BDL 

DICHLORGMETHANE CMETHYLENE CHL .05 mg/L BDL 

1,A-0I0XANE 1 mg/L BDL 

ETHYL BENZENE .025 mg/L BDL 

TOLUENE .025 mg/L BDL 

VINYL CHLORIDE .05 mg/L BDL 

•^XYLENE .025 mg/L BDL 

W XYLENE .025 mg/L BDL 

HLOROETHANE-DA X Rec 102 

1ULUENE-D8 % Rec 98 

BROMOFLUOROBENZENE * X Rec 100 

Page 1 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: C134324 

TOX CHAR LEACHING PROCEDURE (TCLP W/ ORGANICS) SW846-1311 
1^ jlyst: P. KOUALIK Analysis Date: OA-NOV-91 Test: P107.1. 0 

Parameter Result Det. Limit Units 

..fAL SAMPLE WEIGHT 90.0 Grams 
LIQUID FRACTION (GRAMS) 0 Grams 
EXTRACTED SAMPLE 90 Grams 
SOLIDS 100 Percent 
9.5 MM SIEVE TEST Passed 
INITIAL PH 9.39 Std. Units 
ADJUSTED PH 3.87 Std. Units 
BUFFER SOLUTION PH 4.93 Std. Units 
FINAL PH 5.21 Std. Units 
VOLUME BUFFERED SOLUTION 1800 mL 
VOLUME EXTRACT FILTERED 1800 mL, 
LIQUID FRACTION 0 •• . mL 
TOTAL VOLUME FILTRATE 1800 mL 
INITIAL TIME 08358.9 ;:HRS 
FINAL TIME 08376.9 HRS 

only. 

GC/MS SEPARATORY FUNNEL LIQUID-LIQUID EXTRACTION SW846-3510 
Analyst: 0. BACKUS Analysis Date: 08-NOV-91 Test: P233.4. 0 
Prep: TOX CHAR LEACHING PROCEDURE (TCLP W/ ORGANICS) SW846-1311 

;LPSEMIV0LATILE ORGANICS (TOXICITY CHARACTERISTIC) SW846-8270 
Analyst: S. BUSSEY Analysis Date: 11-N0V-91 Instrunent: GC/HSSVOA 

Prep: GC/MS SEPARATORY FUNNEL LIQUID-LIQUID EXTRACTION SW846-3.510 
Prep: TOX CHAR LEACHING PROCEDURE (TCLP W/ ORGANICS) SW846-:1311 

Test: 0514.3. 0 •' 

Corrected Detection Observed Matrix Spike Sample + Matrix Spike 

Parameter Result Limit Units Result True Value Spike X Recovery 

ANTHRACENE 50 ug/L BDL 

A-CHLOROANILINE 50 ug/L BDL 

1,2-DICHLOROeENZENE (O-DICHLOR 50 ug/L BDL 

NAPHTHALENE 50 ug/L BDL 

2-CHLOROPHENOL 50 ug/L BDL 

2,4-OICHLOROPHENOL 50 ug/L BDL 

2,4-DIMETHYLPHENOL 50 ug/L BDL 

2-HETHYL PHENOL 50 ug/L BDL 

A-HETHYLPHENOL 50 ug/L BDL 

PHENOL 50 ug/L BDL 

SURROGATE RECOVERY 

i 2-FLUOROPHENOL X Rec 48 

PHEN0L-D5 X Rec 32 

NITR0BENZENE-D5 X Rec 83 

2-FLUOROBIPHENYL r. Rec 83 

^4,6-TRIBROHOPHENOL X Rec 62 

^ -:NYL-DIA X Rec no 
impounds searched for but not 
2,6-Dich]orophenol 

detected: 
--- ND 
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'(it 

EHS HERITAGE LAB0RAT0RIE5. INC. Lab Sample 10: CI343?4 
Aniline ND 
DDE - ND 
DDT ND 

*NQTE 334 methyl phenol co-elute so identification of these compounds Is 
tenative. 

FAA OR-a CP: AC ID "^fflGESTTOH!^ F ;:S/S/S ̂ S WP 
Aralytt: . JACIELSCP . T«st:- P12«;7;'. 

Parmwrrr 

INITIAL WEIGHT OR VOLUHE 
FINAL WFTGHt'.OR- VOLUHE- " 

Roul I 
v..>14 

••50-- ••••••.•I 

oet. Limit OflJtt 

Cra«s^ 

.GFAA.:AC4D^l'6£STI0H:imt:3}^S/feaMP.tES::5^ 
"--iri. ••• •' •• •• ".••. •• •- -• ;.LT«trrtMt73-

••-.-J."'*.' . 

Ptrmettr 
INITIAL WEIGHT OR VOLUHE 
FINAL-VET6HT-GR,.VGLUHF;;.V:;":-^^^^^^-:^ 

RC4UU 

2.71 
••50.V. 

0«i. Limit until 
Crams 

GFAA AGIDr;01GEmOM^Gfe^Si«7S^SAMPl:ES:^;SW04^ yf-'. 
Aftj.lr>i: lA.'iCiAGiELStr: y ^;;mtyils :'Ciite: -2^KW^ . • 

Pirweier 

INITIAL WHGHT OR VOLUHE 
FINAL WEiGHT-QRy VOLUMEyyyyy; • "•• 

Racillt 

2.57 
Oct. Limit unit! 

Grams 

ALUHIN0H:3:.M^:SWR4fir7O2O:::.V^-^^ 
rir^truSent^ •-T::.. 
5^845^^3050 y-'-y y •••• 

Anoiyit roi -.-KWCRT'Si:; 
Prep Em 

rir^truSent^ •-T::.. 
5^845^^3050 y-'-y y •••• 

P>»ram»r»r 

ALUMINUM 
Ry»ulI 

770 
uet. Limit 

24 
Unit* 

mq/ko 

ARSENIC QFAAL':SW846-7bfia:'""':'y: • • ^ 
Analyst: J. SCHOTT Inalyj.is 0.t«:vJ0*;*OV:ij.:.yinStrui>cnt: CFAA T«t:M103.2. 0 , ' . • '"y 

Prep; GFM ACID OIGESTTON OF 5/5/S SAMHIK?iySW8A6-3050 :• Vl.'. 

Parameter 
ARSENIC 

BMUI t 

BOL 
Oct. Liuiil 

2.0 
units 

mq/kq 

DARiUMyi^^^K846i7oaoyEy:'y:"yy-yv:-
Analyst • •••": •••':: ..Anol)mi8 D#ter :Vl--kbv^ fAA 
Prep:yD\A:OR-^TCRyACIOpIGESTION'OFyS/S7^:y^ 

•lest: HIOL.ry V' 

Pirameter 

BARIUM 
R*tult 

360 
Oct. Liniit 

24 
Units 

mo/kq 

IRON. FAA:ysW8^5-73Qgyy:-;;fyy"~'y^ry.yyyy • "•••yy;yys3=yyyi,.y .yyy: 
Analyst: AyRDeERTS--' yy';^y\-;vy.v^'yy 'ArSi;)^i«:03ta^yi5-wjvy9j"S 
Prep: F^yORylCP- AClI)yblGCSTI.QIi-T3Fy^ .y- -^: 

yy^est: y--'-

Parameter 

IRON 
ResuU 

4300 
Oet. Limit 

200 
Unite 

mq/ka 

•LEAD 
Analyst ::,L•..^^APA'^y•y.•! •;';:™-.'.<--:y~r;'r;;":.'.-'4nalw.it FAA 
Prep: FAA:ORyiCPyAClb5DlGEStlON::OF •:S/57SySAH%K^ 

•'.Test; ii11&;i.. ® • yy; • •'•••y 

Porarnctar 

LEAD 
Result 

4400 
Oet. Limit 

200 
Unit.s 

mq/ko 
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EMS HERITAGE LABORATORIES, INC. Lab Sample ID: C134324 
ZINC FAA SW846-7950 
Analyst: 0. ROBERTS Analysis Date: 13-NOV-91 Instrument: FAA 

^ ^rep: FAA OR ICP ACID DIGESTION OF S/S/S SAMPLES SW846-3050 
Test: H139.1. 0 

" Parameter 

.NC 
Result 

6600 
Oet. Limit 

400 
Units 

mq/kq 

SODIUM FAA SWa46-777G 
Analyst: 0. ROBERTS Analysis Date: 19-N0V-9r Instrunent: FAA 

Prep: FAA OR ICP ACID DIGESTION OF S/S/S SAMPLES SW846-3050 
Test: H131.1. 0 

1 Parameter 

i SODIUM 
Result 

4700 
Det. Limit 

100 
Units 

1 mq/kq 

CHLORIDE SM 407A 
Analyst: 0. RIMELLA-SIEKERMAN Analysis Date: K-NOV-91 Test: G102.4. 0-

Parameter 

CHLORIDE 
Result 

1900 
Det. Limit 

40 
Units 

mq/kq 

FLUORIDE (ION SELECTIVE ELECTRODE) EPA 340.2 
Analyst: T. NOHA Analysis Date: 05-NOV-91 Test: G104.4. o.'"-

Parameter 

FLUORIDE 
Result 

20 
Oet. Limit 

0.5 
Units 

mq/kq 

BDL Below Detection Limit 
Sample Comments 

Quality Assurance Officer: •-...-A 

c 
Last Page 4 



CWM CHEMICAL SERVICES, INC. 
Chicago Incinerator 

Quaneriy Groundwater Assessment Report 

Second Quarter 1994 

1. General Description 

This report is the twenty-sixth quarterly report of CWMCS's continuing groundwater 
assessment plan from samples collected on April 29, 1994. The program is based upon 
the initial program design as determined on January 7, 1988, and in our letter to the 
lEPA dated January 21, 1988. This program was subsequently modified by the lEPA 
as described in a letter to SCA Chemical Services, Inc. (now CWMCS) dated March 25, 
1988 and in a meeting with Geordie Smith of the lEPA on September 26, 1990. 
Additional modifications were made to the assessment plan upon the lEPA's approval of 
the Groundwater Monitoring Enhancements Work Plan, on December 4, 1991, as 
required by Section IV.B.IO, of the Second Amended Interim Consent Decree. 
Additional analytical constituents were incorporated in this assessment plan, upon lEPA's 
approval of the CWMCS Surface Impoundment Interim Status Closure Plan on 
September 14, 1992 and revised on January 12, 1993. 

This will be the final quarterly report for the groundwater assessment program. 
Beginning with the third quarter of 1994, the post-closure groundwater monitoring 
program will commence in accordance with the lEPA's June 30, 1994 letter to CWMCS. 

II. Overview 

The second quarter assessment data for all parameters including field data, at all 
sampling locations, is summarized in Attachment A. Client reports with associated field 
information forms and chain-of-custody records are included in Attachment B. Historical 
data for each sampling location is included in Attachment C. A table of historical 
groundwater elevations for the assessment wells and state wells is included with a 
potentiometric surface map of the impoundment area in Attachment D. Figure 1 
identifies the sample locations. 
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Chicago Incinerator 

Quarterly Groundwater Assessment Report 

Second Quarter 1994 

III. Data Review 

A. Rate of Migration 

The rate of migration through the fill materials at the facility has been defined by 
our consultants as approximately 0.28 feet per day. The hydraulic conductivities 
in the impoundment area, based upon slug tests from the existing assessment 
wells, are as follows: G123S = 0.312 ft/day, G12IS = 0.017 ft/day, G124S = 
0.006 ft/day and GI20S = 1.56 ft/day.' 

B. Extent of Migration of Hazardous Waste or Hazardous Waste Constituents 

Upon review of the April, 1994 data, and comparison with the data from the two 
previous groundwater assessments and the past quarterly reports, it appears as 
though there may be some correlation between the inorganic constituents reported 
in the downgradient sample locations, and the incinerator process water 
previously delivered to the former surface impoundments. From review of the 
analytical results reported and the comparison of these results with the previous 
assessments, it appears as though the inorganic constituents detected, are due to 
the migration of the incinerator process water released from the previous 
underground pipe line, upgradient of the surface impoundments, with the minimal 
amount of materials which may have been tracked out of the surface 
impoundments during previous attempts at closure or clean-out and from 
upgradient sources. It does not appear as though a release has occurred from the 
surface impoundments themselves due to the concentrations and constituents 
reported. 

Due to levels of total lead and arsenic identified in the downgradient monitoring 
wells, CWMCS investigated the location of the monitoring wells downgradient 
of the surface impoundments in relation to the Hyon (a previous operator of the 
facility) SWMUs (Solid Waste Management Units). The perimeters of the 
previous units are not precisely documented, however, it appears as though 
monitoring well G126S has been installed in one of the previous Hyon SWMUs, 
referred to as the High Solids Basin. Analytical results from G126S may be 
affected by this SWMU as well as the surface impoundments. Due to the 

CWM Chemical Services, Inc., Chicago Incinerator Facility, Chicago, Illinois, Pinal RCRA Facility 
Investigation. Vblume I, November, 1993; Dames & Moore. 
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proximity of the former Hyon SWMUs to the surface impoundments, it is not 
possible to install additional monitoring wells west of the surface impoundments, 
in the direction of groundwater flow, without potential impacts from the former 
Hyon SWMU. 

C. Sampling Event Summary 

Groundwater samples were obtained on April 29 and June 23 (field measurements 
only), 1994, from monitoring wells G120S, G121S, GI23S, G124S, G126S and 
G307. Monitoring wells G307 and GI23S are upgradient of the surface 
impoundments. 

All field activities related to closure of the interim status surface impoundments 
were completed on October 29, 1993. The closure certification report for the 
former surface impoundments, which documents that these units were closed in 
accordance with the procedures and specifications in the approved closure plan, 
was submitted to the lEPA on December 30, 1993. CWMCS received approval 
of the certification report, from the lEPA, on April 14, 1994 with modifications 
to this approval on June 30, 1994. 

D. Data Summary 

Data from the existing monitoring wells, both upgradient and downgradient, are 
generally consistent with historical data. 

Benzene has been reported in both upgradient and downgradient monitoring wells, 
but not in the surface impoundments. This constituent has not been reported in 
well G307, thereby indicating an upgradient, on-site source. 

Phenol and naphthalene have been reported in both upgradient and downgradient 
wells at levels just above the reporting limits. The presence of these constituents 
at these levels is indicative of upgradient sources both on-site and off-site (see 
G307 - previous sampling events). 

4-Chloroaniline has been reported in well G121S only this quarter. This 
constituent has also been reported previously in well G123S, indicating an on-site 
upgradient source. 
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The organic constituents noted above are all related to coal tar. The CWMCS 
facility has been constructed on fill material containing coal tar and its 
byproducts. Therefore, it is likely that the presence of these constituents, both 
upgradient and downgradient of the former surface impoundments is due to the 
presence of these materials in the fill material itself. 

1,4-Dioxane has been reported in both upgradient wells and downgradient wells, 
but not the surface impoundments, indicating an upgradient, off-site source. 

Both barium and iron have been reported in the downgradient monitoring wells. 
These constituents were reported in the surface impoundments in 1988-1989, but 
at levels substantially lower than those reported in the monitoring wells. These 
constituents were also reported in well G123S, but not in well G307 (the two 
upgradient wells), indicating an on-site, upgradient source for these constituents. 
However, the iron values reported, indicate that the fill materials on which the 
facility is constructed, is the primary source of the downgradient levels as neither 
upgradient nor surface impoundment levels have been reported at these levels in 
the past. 

Increased levels of sodium, chloride and to some extent fluoride, reported in the 
downgradient wells, appears to be related to the breaks in the previously 
underground pipelines which carried incinerator process water to the surface 
impoundments and the minimal tracking out of materials from previous attempts 
at clean closure of tlie surface impoundments. Upgradient sources, both on and 
off-site, are also contributing to the increased levels of sodium, chloride and 
fluoride, as indicated through a review of results from wells G307 and G123S. 

E. Groundwater Potentiometric Surface 

The groundwater potentiometric surface for the second quarter of 1994, as shown 
in Attachment D, is relatively consistent with previous data. Groundwater at the 
facility flows generally from the east to the west-southwest. 

Flows and groundwater elevations will be evaluated in future quarterly reports to 
determine any impacts from closure of the surface impoundments. A more 
comprehensive groundwater potentiometric surface map, using groundwater 
elevations from the entire facility, has been prepared, and is included in the RFl 
Report. 
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The groundwater elevation reported for well GllO, has not been used in 
preparing the groundwater potentiometric surface map, as this well has been 
screened in both the fill material and in the underlying till. The other 
groundwater monitoring wells have been screened in the fill material only. 

IV. Conclusions: 

Based upon the quarterly groundwater analytical results, CWM believes that the former 
surface impoundments are not the source of organic and inorganic constituents found in 
the groundwater assessment monitoring wells. The data collected for the RCRA Facility 
Investigation (RFI), appear to confirm that the surface impoundments are not the source 
of the contamination, and that prior waste management activities at the facility, are the 
likely source of contamination, both upgradient and downgradient of the surface 
impoundments. 

The data indicate the following; 

1. The former surface impoundments are not the source of organics impacting the 
groundwater. Upgradient sources, both on-site and off-site, and the fill materials 
on which the facility is constructed, are the indicated sources. 

2. The releases from the previously underground, incinerator process water pipeline 
are die likely source of the inorganics in the groundwater. Additional impact is 
likely from prior activities in the former surface impoundment area (ie. 
impoundment cleanout, closure activities), from upgradient sources and from the fill 
materials on which the facility is constructed. 

3. The extent of contamination downgradient of well G121S has been adequately 
defined through the investigations conducted between the fourth quarter of 1990 and 
the first quarter of 1992. 

4. The concentration of organics and inorganics in groundwater is relatively consistent 
over the last six years, with the exception of well G123S as indicated below. 

5. The change in organic and inorganic constituents noted in well G123S may be 
attributed to upgradient sources and the subsequent movement of these constituents. 
This conclusion is supported by the results of the RFI. 
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6. The results from this sampling event do not appear to definitively indicate a release 
from the former surface impoundments of hazardous waste or hazardous waste 
constituents to groundwater. 

7. Relative groundwater elevations in the assessment are consistent with previous data. 

VI. Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person or persons who manage the system, or those persons directly responsible 
for gathering tJte information, the information submitted is, to the best of my knowledge 
and belief, true, accurate, and complete. I am aware that tltere are significant penalties 
for submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 

Bob LaBoube, Actina Plant Manager 
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WMX ENVIRONMENTAL MONIT LABORATORIES, INC. 

EVENT SUMMARY REPORT 

Site; 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 
MP: 
Rev / Task: 
Sample Type: 
Reported: 

94-11875 
705941 
00 / 02 
WELL 
25-MA.Y-1994 

Sample Point: 705-G120S 705-G121S 705-G123S 
Sample Number: AJ8195 AJ8196 AUni94 

Analyte Sampled: 29-APR-l994 EML RL 29-APR-1994 EML RL 29-APR-l994 EMI, Rl. l)i: 1 l 

FIELD DATA: 
DEPTH TO WATER FROM TOP OF CASING 8.83 11 . 25 6.33 F: 
GROUNDWATER ELEV. 585.01 582.64 587.80 FT M:.i. 
PH FIELD NA NA NA PH UNITS 
PH FIELD NA NA MA PH UNITS 
PH FIELD NA NA NA PH UNITS 
PH FIELD 6.82 7.88 8.24 PH UNITS 
SPECIFIC CONDUCTANCE FIELD NA NA N.A UMilOS/CM 
SPECIFIC CONDUCTANCE FIELD NA NA NA UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD NA NA NA UMH05/CM 
SPECIFIC CONDUCTANCE FIELD 3160 13390 4 4 20 UMHCS/CM 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 0.85 • 1 .20 2 . 39 FT 
WATER TEMPERATURE IN DEGREES CELSIUS 10.3 9.1 11.8 DE cr-F.r.s C 
WELL DEPTH TOTAL 20.77 20. 68 20.74 FT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. ND 200 . tiD 2 00 . UG .,-I. 
ALUMINUM-TOTAL 1760 200. 263 200. ND 200 . UG/I, 
ARSENIC-DISSOLVED 35.2 10.0 ND 14.0 ND 10. G UG/L 
ARSENIC-TOTAL 61 . 9 10.0 22.0 14.0 ND 10.0 UG/I, 
BARIUM-DISSOLVED 922 200 . 626 200 . 4 1 0 200 . UG/L 
BARIUM-TOTAL 1020 200. 616 200. 393 200 . UG/I. 
CADMIUM-DISSOLVED ND 5.0 ND 5.0 ND S. u UG/L 
CADMIUM-TOTAL ND 5.0 ND 5.0 ND 5.0 UG/I. 
CHLORIDE 347 1 . 0 5260 5.0 1370 5.0 MG/I. 
CHROMIUM-DISSOLVED ND 10.0 ND 10 .0 HD 10.0 UG/L 
CHROMIUM-TOTAL 31.8 10.0 100 10 . 0 38.0 10.0 UG/I. 
FLUORIDE 0.43 0.050 1.93 0.050 0 . 38 0 . 0 5 r; MG/I, 
IRON-DISSOLVED 1 6400 100 . 821 100. 294 1 00 . UG/L 
IRON-TOTAL 23000 100. 5490 100. 1040 100 . UG/I, 
LEAD-DISSOLVED ND 5.0 ND 16.0 ND 5 . 0 UG/L 
LEAD-TOTAL 12.1 5.00 ND 16.0 ND 5.00 UG/L 
SODIUM-DISSOLVED 110000 5000 3100000 80000 369000 5000 UG/I, 
SODIUM-TOTAL 116000 5000 3140000 8000 373000 5000 IIG/I. 
ZINC-DISSOLVED ND 20.0 ND 20.0 HD 20.0 UG/L 
ZINC-TOTAL 63. 4 20.0 50.5 20.0 ND 20.0 UG/I, 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. ND 10 . ND 1 0 . UG.'I. 
2,4-DICHLOROPHENOL ND 10. ND 10. ND 10 . UG/1. 
2,4-DIMETHYLPHENOL WD 10. ND 10. ND 10 . UG/I, 
2,6-DICHLOROPHENOL ND 10. ND 10. ND 10. UG/L 
2-CHLOROPHENOL ND 10. ND 10. ND 10. UG/L 
3-METHYLPHENOL ND 10. ND 10. ND 10. UG/L 
4, 4'-DDE ND 0.1 ND 0.1 ND 0.1 UG/L 
4,4'-DDT ND 0.1 ND 0.1 ND 0.1 UG/L 
4-CHLOROANILINE ND 10. 55 10. ND 10. UG/L 
4-METHYLPHENOL ND 10. ND 10. ND 10. UG/L 
ANILINE ND 10. ND 10. ND 10. UG/L 

NA = Not Analyzed ND " Not Detected TBK = Trip Blank 3 = EML Subcontract Data 
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WMX ENVIRONMENTAL MONIT LABORATORIES, INC. 

EVENT SUMMARY REPORT 

site: 705 - Cl-JM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago XL 60617 

ENS; 
MP: 
Rev / Task: 
Sample Type: 
Reported: 

94-11875 
705941 
00 / 02 
WELL 
25-MAY-1S94 

Sample Point: 
Sample Number: 

Analyte Sampled: 

705-G120S 
AJ8195 
29-APR-1994 EML RL 

705-G121S 
AJ8196 
29-APR-1994 EML RL 

705-G123S 
AJ8194 
29-APR-l994 EML RL On I L 1. 

ANTHRACENE ND 10. ND 10 . liN 1 11 . U.,, 1. 
NAPHTHALENE ND 10. ND 10 . 1 0 1 0 . 00/ I 
PHENOL_ ND 10. ND 10 . 1 6 10 . UG/I. 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 50 . ND 50 , ND 4 0 . IL". •• I. 
1,1,2-TRICHLOROETHANE ND 100 ND 100 ND 80 . UG,' I. 
1 , 1-DICHLORGETHENE ND 50. ND 50 . ND 40 . UG/I, 
2-BUTANONE ND 250 ND 250 ND 200 UG/l, 
4-METHYL-2-PENTANONE ND 250 - ND 250 ND 200 UG/L 
ACETONE ND 600 - ND 600 ND 480 UG/L 
ACETONITRILE ND 50. ND 50. ND 20 . UG/I. 
BENZENE ND 10. 280. 10. 220 . a UG/I, 
CHL0R0BEN2ENE ND 50. ND 50. ND 40 . UG/L 
DICHLORODIFLOOROi-lETHANE ND 100 ND 100 ND 80 . UG/L 
ETHYLBENZENE ND 50. ND 50 . ND 40 . UG/L 
METHYLENE CHLORIDE ND 130 ND 130 ND 100 UG/L 
O-XYLENE ND 50. ND 50. ND 40 . UG/L 
P-DIOXANE ND 110 140 . 110 250 . 50 . UG/L 
PROPIONITRILE ND 36 ND 36 ND 14 UG/L 
TOLUENE ND 50. ND 50 . ND 40 . UG/L 
VINYL CHLORIDE ND 100 ND 100 ND 80 . UG/I. 

NA == Not Analyzed ND Not Detected TBK = Trip Blank EMI. Subcontract Data 
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WMX ElWIRONMENTAl MONI'i LABORATORIES, IMC. 

EVEHT SUMMARY REPORT 

Site: 705 - CVJM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 
MP: 
Rev / Task: 
Sample Type; 
Reported: 

94-11875 
705941 
00 / 02 
WELL 
25-M,AY-1994 

Sample Point: 
Sample Number: 

Analyte Sampled: 

705-G124S 
AJ8198 
29-APR-1994 EML RL 

705-G126S 
AJ8197 
29-APR-1994 EML RL 

705-G307 
AJ8193 
29-APR-l994 EMI. LL (in 1 1 

ANTHRACENE ND 10 . ND 10 . ND 1 0 . DC 1, 
NAPHTHALENE ND 10. 11 10. ND 10 . HG/I. 
PHENOL_ ND 10 . 12 10 . ND 1 0 . tlG/' I, 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 20. ND 50. ND 1 ij . 0 0.'; 
1,1,2-TRICHLOROETHANE ND 40 . ND 100 ND c IIG.'I, 
1 , 1-DICHLORCETHENE ND 20 . ND 50. ND 5 11G,.'L 
2-BUTANONE ND 100 ND 2 50 ND i 0 . UG/I. 
4-METHYL-2-PENT.AIIOtiE ND 100 - ND 250 ND 10 . U G /' 1. 
ACETONE ND 240 ND 600 ND 3 4 UG.'l. 
ACETONITRILE ND 10. ND 50. ND 10 . tiG/ 1. 
BENZENE ND 5 ND 10. ND 5 UG/L 
CHL0R0BEN2ENE ND 20. ND 50. MD 5 tJG/I, 
DICHLORODIFLUOROKETHANE ND 40. ND 100 ND 10. UG.'L 
ETHYLBENZENE ND 20. ND 50. ND 5 UG/L 
METHYLENE CHLORIDE ND 50. ND 130 ND 5 UG/L 
0-XYLENE ND 20. HD 50 . ND 10 . UG/L 
P-DIOXANE HD 50. ND 110 140. 50 . UG/L 
PROPIONITRILE ND 10 . ND 36 ND 10 . UG/L 
TOLUENE ND 20. ND 50. ND 5 UG/ L 
VINYL CHLORIDE ND 40. ND 100 ND 1 0 . UG/L 

NA •= Not Analyzed ND Not Detected TBK = Trip Blank 3 = EML Subcontract Data 



WMX EHVIRONMENTAL LABORATORIES, IRC. 

EVENT SUMMARY REPORT 

Site: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 
MP: 
Rev / Task: 
Sample Type: 
Reported: 

94-11875 
705941 
00 / 02 
HELL 
25-MAY-1994 

Sample Point: 
Sample Number: 

AnaJyte Sampled: 

TBK-G307 
AJ8193 
29-APR-l994 EML RL Dr. 1 1 

FIELD DATA: 
DEPTH T.O -WATER FROM TOP OF CASING FT 
GROUNDWATER ELEV. FT MSL 
PH FIEID F'H UNITS 
PH FIELD FH UNITS 
PH FIELD PH UNITS 
PH FIELD PH UNITS 
SPECIFIC CONDUCTANCE FIELD UMIIOS/CM 
SPECIFIC CONDUCTANCE FIELD UMIIOS/CM 
SPECIFIC CONDUCTANCE FIELD UMHOS/CM 
SPECIFIC CONDUCTANCE FIELD UMHOS/CM 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF FT 
HATER TEMPERATURE IN DEGFIEES CELSIUS DE.TTEES 0 
WELL DEPTH TOTAL FT 

INORGANICS: 
ALUMINUM-DISSOLVED 
ALUMINUM-TOTAL UG/I. 
ARSENIC-DISSOLVED UG/L 
ARSENIC-TOTAL UG/L 
BARIUM-DISSOLVED UG/l. 
BARIUM-TOTAL DG/I, 
CADMIUM-DISSOLVED UG/L 
CADMIUM-TOTAL UG/L 
CHLORIDE MG/L 
CHROMIUM-DISSOLVED UG/L 
CHROMIUM-TCTAL UG/L 
FLUORIDE MG/L 
IRON-DISSOLVED UG.M, 
IRON-TOTAL UG/L 
LEAD-DISSOLVED UG/L 
LEAD-TOTAL UG/L 
SODIUM-DISSCLVED UG.'L 
SODIUM-TOTAL UG/ 1, 
ZINC-DISSOLVED UG/I. 
ZINC-TOTAL UG/L 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE UG/L 
2,4-DICHLOROPHENOL UG/L 
2,4-DIMETHYLPHENOL UG/L 
2,6-DICHLOROPHENOL UG/L 

2-CHLOROPHENOL UG/L 
3-METHYLPHENOL UG/L 
4,4'-DDE UG/L 
4,4'-DDT UG/L 

4-CHLOROANILINE UG/L 

4-METHYLPHENOL UG/L 

ANILINE UG/L 

NA = Not Analyzed ND "" Not Detected TBK - Trip Blank 3 = EML Subcontract Data 



WMX ENVIRONMENTAL MONITO j LABORATORIES, INC. 

EVENT SUMMARY REPORT 

Site: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 
MP; 
Rev / Task: 
Sample Type: 
Reported: 

94-11875 
705941 
00 / 02 
WELL 
25-MAY-I994 

Sample Point: 
Sample Number: 

Analyte Sampled: 

TBK-G307 
AJ8193 
29-APR-1994 EML RL I);'. 1 t 

ANTHRACENE iivl, ; 
NAPHTHALENE 00,' 1. 
PHENOL, UG/i. 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 10 . OG 1, 
1,1,2-TRICHLOROETHANE ND 5 UG/L 
1,1-DICHLOROETHENE ND 5 or,/1. 
2-BUTANONE ND 10. OG/L 
4-METHYL-2-PENTANONE ND 10 . ' DG/i, 
ACETONE ND 34 UG/L 
ACETONITRILE UG/L 
BENZENE ND 5 UG/L 
CHLOROBENZENE ND 5 UG/L 
DICHLORODIFLOOROMETHANE ND 10 . UG/L 
ETHYLBENZENE ND 5 UG/L 
METHYLENE CHLORIDE ND 5 UG/L 
0-XYLENE ND 10. UG/L 
P-DIOXANE UG/L 
PROPIONITRILE UG/L 
TOLUENE ND 5 UG/I, 
VINYL CHLORIDE ND 10. UG/L 

NA = Not Analyzed ND Not Detected TBK = Trip Blank EML -Subcontract Data 



WMX ENVIRONMENTAL MONI. LABORATORIES, INC. 
Parje : 

EVENT SUMMARY REPORT 

Site: 705 - CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

ENS: 
MP: 
Rev / Task: 
Seunple Type: 
Reported: 

94-11877 
705941 
00 / 05 
OTHER 
18-MAY-1994 

Sample Point: 
Sample Number: 

Analyte Sampled: 

705-02FB 
AJ8204 
29-APR-1994 EML RL Units 

VOLATILP ORGANICS: 
(M and P)-XYLENE ND 10. UG/I, 
1,1,2-TRICHLOROETHANE ND 5. UG/L 
1,1-DICHLOROETHENE ND 5. UG/L 
2-BDTANONE ND 10. UG/L 
4-METHYL-2-PEHTANONE ND 10. UG/L 
ACETONE ND 34. UG/L 
ACETONITRILE ND 10. UG/L 
BENZENE ND 5. UG/L 
CHLOROBENZENE ND 5. UG/L 
DICHLGRODIFLOOROtiETHAtJE ND 10. - UG/L 
ETHYLBENZEHE ND 5. UG/L 
METHYLENE CHLORIDE ND 5. UG/1, 
0-XYLENE ND 10. UG/L 
P-DIOXANE ND 50. UG/L 
PROPIONITRILE ND 10. UG/L 
TOLUENE ND 5. UG/L 
VINYL CHLORIDE ND 10. UG/L 

NA - Not Analyzed ND - Not Detected TBK - Trip Blank 3 - EML Subcontract Data 



ATTACHMENT B 

CLIENT REPORTS AND ASSOCIATED 
FIELD INFORMATION FORMS/ 
CHAIN OF CUSTODY RECORDS 



SAMPLE BOTTLE PARAMETERS 

IDENTinCATION KEY 

The Ibllowmg KEY has been provided to assist in interpreting the correlation between the 
sample I.D. and the Analytes/Lab Groups as listed on the Field Chain of Custody Records. 

This KEY applies to the following samples: 

G120S (AJ8195) 
G121S (AJ8196) 
G123S (AJ8194) 

G124S (AJ8198) 
G126S (AJ8197) 
G307 (AJ8193) 

KEY: Sample I.D. Analvtes/Lab Groups 

A Total Metals 
B Dissolved Metals (ICP) 
C Dissolved Metals (AA) 
D Chloride 

Fluoride 
E Pesticides (DDE, DDT) 
F Semi-volatiles (A/B/N extractables) 
G Volatile Organics (Heated Purge & Trap) 
H Volatile Organics (Direct Aqueous Injection) 
I Volatile Organics - trip blank (HP&T) 

This KEY applies to the following samples: 

02FB (AJ8204) 

KEY: Sample I.D. 

A 
B 

Analvtes/Lab Groups 

Volatile Organics (Heated Purge & Trap) 
Volatile Organics (Direct Aqueous Injection) 



DATA QUALIFIER CQM^TENT CODE DEFINTTIONS 

^AR: Acid surrogate recoveries did not meet the acceptance 
criteria of the method. Oxidative degradation due to sample 
matrix is suggested. 

BB; Broken bottle. 

BL: The method blank concentrations associated with this analyte 
did not meet the acceptance criteria of the method. 

CX: The concentration of this compound exceeded'the calibration 
used for this analysis. The concentration reported is 
estimated. 

CU; Co-elution with another compound interferes with the 
quantitation of this compound. The concentration reported 
is estimated. 

B)L; The sample was diluted during analysis. Reporting limits 
have been adjusted where necessary. 

DP; Aliquots or spiked aliquots of this sample were analyzed in 
duplicate. The relative percent difference between the two 
results did not meet the acceptance criteria of the method. 

DW: Dry Well. 

HS: Headspace in sample exceeded laboratory control limit. The 
reported results of the analysis may be less than actual 
value. 

IS: The internal standard recoveries associated with this 
analysis did not meet the acceptance criteria of the method. 

IV; The bottle did not contain enough sample to perform the 
analysis. 

MP: 3-methylphenol and 4-methylphenol co-elute under the 
analytical conditions of the method, and cannot be 
differentiated solely on the basis of their mass spectra. 
The concentrations reported may be either or both isomers. 

MX: This sample was used as a matrix spike. The percent 
recovery did not meet the acceptance criteria of the method. 
The analysis of a quality control standard showed the 
analytical system was in control. The result reported may 
therefore be affected by matrix interferences. 



NN; N-nicrosodiphenylamine canncc be discinguished from 
diphenylamine using gas chromatography. The concentrations 
reported may be either or both compounds. 

NQ; No standard qualifier code is in use for this qualification. 
See the associated comment. 

NS: There was not enough sample to repeat this analysis. 

P; (Wisconsin only) Concentration found between the method 
detection limit and the reporting limit indicates the 
presence of a compound. 

PL: This result may be a product of contamination from phthalate 
plasticizers, which are a common lab contaminant. 

PX: This sample required preservation in the field to a pH of 
less than 2. The pH was checked before analysis and did not 
have a pH of less than 2. 

PY: This sample required preservation in the field to a pH of 4 
to 5. The pH was checked before analysis and did not have a 
pH of 4 to 5. 

PZ: This sample required preservation in the field to a pH of 12 
or greater. The pH was checked before analysis and did not 
have a pH of 12 or greater. 

QX: This sample was used as a matrix spike. The percent 
recovery did not meet the acceptance criteria of the method. 
The analysis of a quality control standard showed the 
analytical system was out-of-control. The analytical result 
for this parameter in the unspiked sample is suspect and may 
not be reported for regulatory compliance purposes. 

SB: The analysis of this sample was performed by an approved 
subcontract laboratory. 

ST: This compound is not stable in acidic water. 

SU: The analysis of the surrogate with this sample did not meet ' 
the acceptance criteria of the method. 

TX: The analysis for this parameter was conducted after the 
holding time specified in the method. 

UN: This compound is not stable under the conditions of the 
analysis. 



Page: 1 

HMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

Site; 705 - CtM Chemical Services 
Incineracc r 
11700 S. Stony Isiand Ave. 
Chicaao IL 60617 

CLIENT REPORT 

Sample Point: G120S 
•Sample Type: '.SELL 
Sample Number: A.J8155 

ENS: 64-11675 
MP: 705941 
REV: 00 

Sampled: 29-APR-1994 
Received: .30-APR-199 4 
Reported: 25-MAY-1994 

Analyte Result F.ML RL Units Comments Method 

FIELD DATA: 
DEPTH TO WATER FROM TOP OF CASING 3.83 FT FDWDTWTCOl 
GROUNDWATER ELEV. 585.01 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD 6.82 PH UNITS FDPHQUADOl 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD 3160 UMHOS/CM FDSPCOND04 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 0.85 FT FDWSTKDPOl 
WATER TEMPERATURE IN DEGREES CELSIUS 10.3 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 20.77 FT FDWGWELWDT 

IHORGANICS: 
ALDMINUM-DISSOLVED ND 200. UG/L INICPDISAL 
ALOMINUM-TOTAL 17G0 200. UG/L PX INICPTOTAL 
ARSENIC-DISSOLVED 35.2 10.0 UG/L INGFAADIAS 
ARSENIC-TOTAL 61.9 10.0 UG/L PX INGFAATOAS 
BARIUM-DISSOLVED 922 200. UG/L INICPDISBA 
BARIUM-TOTAL 1020 200. UG/L PX INICPTOTBA 
CADMIUM-DISSOLVED ND 5.0 UG/L INICPDISCD 
CADMIUM-TOTAL ND 5.0 UG/L PX INICPTOTCD 
CHLORIDE 347 1.0 MG/L DL INCHLORIOl 
CHROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 31.8 10.0 DG/L PX INICPTOTCR 
FLUORIDE 0.43 0.050 MG/L INFLPOTOOl 
IRON-DISSOLVED 16400 100. UG/L INICPDISFE 
IRON-TOTAL 23000 100. DG/L PX INICPTOTFE 
LEAD-DISSOLVED ND 5.0 UG/L INGFAADIPB 
LEAD-TOTAL 12.1 5.00 UG/L PX INGFAATOPB 
SODIUM-DISSOLVED 110000 5000 UG/L INICPDISNA 
SODIUM-TOTAL 116000 5000 UG/L PX INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL 63.4 20.0 UG/L PX INICPTOTZN 

SEMI-VOLATILE ORGANICS; 
1,2-DICHLOROBENZENE ND 10. OG/L SVMS1BNA03 
2,4-DICHLOROPHENOL ND 10. UG/L - SVMS1BNA03 
2,4-DIMETHYLPHENOL ND 10. UG/L SVMS1BNA03 
2, 6-DICHLOROPHENOL ND 10. DG/L SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SVMS1BNA03 
3-METHYLPHENOL ND 10. . DG/L SVMS1BNA03 
4, 4'-DDE ND 0.1 UG/L SVGC10CP06 
4,4'-DDT ND 0.1 UG/L SVGC1CCP06 
4-CHLOROANILINE ND 10. OG/L SVMS1BNA03 
4-METHYLPHENOL ND 10. DG/L SVMS1BNA03 
ANILINE ND 10. UG/L SVMS1BNA03 
ANTHRACENE ND 10. OG/L SVMS1BNA03 
NAPHTHALENE ND 10. UG/L SVMS1BNA03 
PHENOL ND 10. UG/L SVMS1BNA03 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 50. DG/L VOMSBA0126 
1, 1,2-TRICHLOROETHANE ND 100 UG/L VOMSBA0126 

NA = Not Analyzed ND Not Detected TBK = Trip Blank 

Wtem Additional Comment Explanations (NQ/DL) 

^ ORIDE Dilution factor 2 applied. 
,C10CP06 Dilution factor 1.05 applied. 

V0MSBA0126 Dilution factor 25 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 

VOMSDAXlll Dilution factor 5 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 



Page: 2 

WMX ENVIROKMENTAL MONITORING LABORATORIES, INC 

C L I E NT R E P O R T 

705 — C.^y: Cheniical Services Sample Point; S120S ENS; ?^-llS75 sampled: 29-APR-1994 
Ir.cir.erctcr Sample Type; WELL MP: SOSg-il Received: 30-APR-1994 
11700 S. icor.y Island Ave-. •Sample Number: AJel95 REV: 00 Reported: 25-MAY-1994 
Chicaoc IL t06i" 

Analyte Result EML RL Units Comments Method 

1, l-DICHLOROETHE.'.'E ND 5C. UG/L VOMSBA0126 
2-BUTANONE ND .?50 UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 250 DG/L V0MSBA0126 
ACETONE ND 600 UG/L V0MSBA0126 
ACETONITRILE ND 50. UG/L PY VOMSDAXlll 
BENZENE ND 10. UG/L VOMSBA0126 
CHLOROBENZENE ND 50. UG/L VCMSBA0126 
DICHLORODIFLUOROMETHANE ND 100 OG/L V0MSBA0126 
ETHYLBENZENE ND 50. OG/L VOMSBA0126 
METHYLENE CHLORIDE ND 130 UG/L VOMSBA0126 
0-XYLENE ND 50. UG/L V0MSBA0126 
P-DIOXANE ND 110 UG/L •PY VOMSDAXlll 
PROPIONITRILE ND 36 UG/L PY VOMSDAXlll 
TOLUENE ND 50. UG/L V0MSBA0126 
VINYL CHLORIDE ND 100 UG/L V0MSBA0126 

NA ° Not Analyzed ND Not Detected TBK •= Trip Blamk 



Subcontract To: 

WMX Environmental Monitoring Laboratories, Inc. 

'^lELD CHAIN-OF-CUSTODY RECORD 

SITE/FACILITY =LJ_21LJ_J SITE NAME 
I . 

Sample Point: 

AquaPak" PREP 
AquaPak- n 
Date Spalgd^l^ yty I / fT\ 

VY • / Too 

al# Seal 
By;££ 

SAMPLE DATE 

SAMPLE TIME. 

Source Codes 
Well 
Oewatenng/Pressufe . 
SufJice Wite< imoounoment 

- I I ^ '1 

MATRIX CODE: !/\J 

. . (Wl 
. . ,0) 
. . ti) 

l.'*00 Mfl I 

Leacnate System 
Gas Cofloensaie . 
Air 

Water. 
Soil. . . 

(Wl 
.(S) 

Leachate (C) 
Olhar (X) 

. (C' Preireatmeot Facihiv . . . iP) Piwer'St'tfani'S'OOk' . . iR| 

. iMi inMueni (U) Lake o» Ocean (L) 

. lA) CHiuent (T) OuHail (OJ 

Soil (S) GeneraiionPt . . . . (G) 
Bottom Seoimeni ... (6) Otner (X) 
None (N) Specity 

ENS # AquaPak- CONTENT 

SAMPLE 
I.D. 

» OF 
BOTTLES 

BOniE 
TYPE 

PRESERVATIVE 
TYPE ANALYTES/LAB GROUPS FILTER 

Y-t^ 
FIELD 

COMMENTS 
E.M.L. 

COMMENTS 

AJSi ?5-A 01 P HNDS IN 09 HETHODS jENL , 
,AJ8195-E G1 P HN03 IN 07 METHODS^ ENL 
AJ8195-C 01 P HN03 IN 02 METHQDS( ENL 
Ajai95-D 01 F' NONE 4C IN 02 METHODS^ ENL .... -v:..-

AJai95-E 02 G NONE 4C SVGC1DCP06 
Ajai95-F 02 G NONE 4C SVMS1ENA03 J>fN. jENL 
AJ8195-G 04 G HCL 4C V0NSEA0126 ^ENL 
AJBl95-H 04 G NONE 4C VOriSDAXll 1 )£ML 
AJ81V5-I (U f mi 4<7 VQMSB^ai26 Pj/ 

A- N0iN& ' ^ V0MSJ?A7X 11 1 q:>!L 
( 1 I ' y 

yy 
yy 
yy 

CHAIN OF CUSTODY CHRONICLE 

Aqi|aPal^'« (TponoH Rv/- (pfiry) 1^-^^ !(7)'^OatP' Timp- /O '/(D 
1. 

Signature: 
AO 

Seal # Intact:. 
2400 HR. 

I have received these materials in good condition from the above person. 

2. Name: Signature:— 

Date: L L Time: ! Remarks: _ 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name:. 

Date:_ Time:. 

Signature:. 

Remarks: . 
2400 HR. 

AquaPak'"/Sub Contr n _ 

Signature 
/ 

Sealed / Time / ^ 

A/ sea,. 
2400 HR 

LAB USE ONLY 
Opened By: .Date: W / To/W .Time: 10' ^/S 

AquaPak'"/Sub. Contr. # T 7 . Temp.°C 
REGION 

. Seal #, 
n-j C ^ c 2400 HR. 
^7 V 7 intact. 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

Site # MdS 

Bottle Set: 

Sample Point: 
Q 

Sowfc* Coo« 

PUfiGE DATE 
(VY MM 001 

START PURGE 
(2400 Hf Oockl 

PURGING INFORMATION 

u 
ELAPSED HRS WATER \.OL IN CASING 

(Gallon^) 

Purging Equipment . 

PURGING AND SAMPLING EQUIPMENT 
.Dedicated/] Y 1.' | N | Sampling Equipment Dedicated. 

Purging Device 

Sampling Device 

1 •' —•] A-.cinhmpmihIp Pump D-Gas Lift Pump G-Baller X-Purging Device 

Sampling Device 1 ( rl R-Perislallic Pump E-Venturi Pump H-Scoop/Shovel X-

Purging Device 

Sampling Device 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

Purging Material 

Sampling Material 

1 1 A-Teflon C-Polypropylene E-Polyethylene X-Purging Material 

Sampling Material 1 1 B-Stalnless Steel D-PVC 

E-Polyethylene 

X-

Purging Material 

Sampling Material 

AaUAL VOLUME PURGED 
(Gallons) 

" "TCi'C* On«l 

Tubing-Purging 

Tubing-Sampling 

A-Teflon D-Polypropylene 

E-Polyettiylene I I B-Tygon 
„ C-Rope X- I 'i 

(SPECIfVI 

Filtering Devices 0.45 ^rl I--' A-ln-line Disposable B-Pressure 

F-Silicon • X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIfY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING (7THER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

4Fl l5l9BtgVl 
FIELD MEASUREMENTS 

SIS'31 
.5 31513(1 

•D\0\1 7 

(ft/msl) 

(ft) 

Land Surface Elevation 

Deptti to water 
From land surface 

Groundwater Elevation 

Stickup 

1 1 

1 ^ R sio / 

loiS'.r 

(ft/msl) 

1st 

2nd 

3rd 

4th 

IXli?|3| isrm 

i. 
ph 

-U 

(STD) 

(STD) 
ph 

1 I I (STD) 
pn 

1st 

2nd 

3rd 

4th 

I 131/ LIOl at 25- C 

i 
(im/cm 
at 25° C 

I ^2m/cm 
^ at 25° C 

I fjm/cm 
.i at 25° C 

Sample Temp. [ C) 

I I I'yk-I' I//L-
(oilw p«ram«i«f) 

(other piremeMr) 

(other peremeter) 

Sample Appearance:. 

FIELD COMMENTS 

. Odor: AXig CT Ckjior: O/'h/'l/1 - - Turbidity: / 
(il applicabte) / 

Weather Conditions: wind soeed L-ZXiDirnrtinn c,7~ precipitation n.itinnk O/lr f,-

Specific Comments: ^^ 

LLL. 
/•d) C>/^ // 

'-f / {•., ~r7^ 1,^ --i/-r 

J-L 'jr Pui^rrTT ; 

////-"- Tc-r^ ar-
1 certify that sampling procedures'were in accordance with applicable EPA. State and WMI protocols. 

• ' - •' L' L 
. •'7 (j i-i... . ,L 1: Employer: /A ^ "A ,'KJ 

(Oetel (SiQneiwiei / 

EML FF-2A 4.'90 
REGION 
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WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

Site: 705 — CVvM Chemical Services 
Incinerator 
11700 S. Scony Islana Ave. 
Chicaoo XL 60617 

Sample Point: C-1215 
Sample Type: ITELL 
Sample Number: AJ8196 

ENS: 9<?-il875 
MP: 705941 
REV: 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Units Comments Method 

FIELD DATA: 
DEPTH TO WATER FROM TOP OF CASING 11.25 FT FDWDTWTCOl 
GROUNDWATER ELEV. 582.64 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD 7.88 PH UNITS FDPHQUADOl 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD HA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD 13390 UMHOS/CM FDSPCOND04 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 1.20 FT FDWSTKUPOl 
WATER TEMPERATURE IN DEGREES CELSIUS 9.1 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 20.68 FT FDWGWELWDT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. UG/L INICPDISAL 
ALUMINUM-TOTAL 263 200. UG/L INICPTOTAL 
ARSENIC-DISSOLVED ND 14.0 UG/L DL INGFAADIAS 
ARSENIC-TOTAL 22.0 14.0 UG/L DL INGFAATOAS 
BARIUM-DISSOLVED 626 200. UG/L INICPDISBA 
BARIUM-TOTAL 616 200. UG/L INICPTOTBA 
CADMIUM-DISSOLVED ND 5.0 UG/L INICPDISCD 
CADMIUM-TOTAL ND 5.0 UG/L INICPTOTCD 
CHLORIDE 5260 5.0 MG/L DL INCHLORIOl 
CHROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 100 10.0 UG/L INICPTOTCR 
FLUORIDE 1.93 0.050 MG/L INFLPOTOOl 
IRON-DISSOLVED 821 100. UG/L INICPDISFE 
IRON-TOTAL 5490 100. UG/L INICPTOTFE 
LEAD-DISSOLVED ND 16.0 UG/L DL INGFAADIPB 
LEAD-TOTAL ND 16.0 UG/L DL INGFAATOPB 
SODIUM-DISSOLVED 3100000 80000 UG/L DL INICPDISNA 
SODIUM-TOTAL 3140000 8000. UG/L DL INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL 50.5 20.0 UG/L INICPTOTZN 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. UG/L SO SVMS1BNA03 
2, 4-DICHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
2, 4-DIMETHYLPHENOL ND 10. UG/L SU SVMS1BNA03 
2, 6-DICHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
3-METHYLPHENOL ND 10. UG/L SU SVMS1BNA03 
4,4'-DDE ND 0.1 UG/L SVGC10CP06 
4,4'-DDT ND 0.1 UG/L SVGC10CP06 
4-CHLOROANILINE 55 10. UG/L SU SVMS1BNA03 
4-METHyLPHENOL ND 10. UG/L SO SVMS1BNA03 
ANILINE ND 10. UG/L SU SVMS1BNA03 
ANTHRACENE ND 10. UG/L SU SVMS1BNA03 
NAPHTHALENE ND 10. UG/L SU SVMS1BNA03 
PHENOL ND 10. UG/L so SVMS1BNA03 

NA •= Not Analyzed ND Not Detected TBK = Trip Blank 

Item Additional Comment Explanations (NQ/DL) 

if 
ARSENIC-DISSOLVED 
•SENIC-TOTAL 
GRIDE 
D-DISSOLVED 
iD-TOTAL 

SODIUM-DISSOLVED 
SODIUM-TOTAL 
SVGC1OCP06 

Dilution 
Dilution 
Dilution 
Dilution 
Dilution 
Dilut ion 
Dilution 
Dilution 

factor 
factor 
factor 
factor 
factor 
factor 
factor 
factor 

05 applied. 
5 applied. 
10 applied. 
05 applied. 
05 applied. 
50 applied. 
5 applied. 
1.34 applied. 



Page: 4 

WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

Site: 705 - CL'M Cr.e-.icai Services 
Incinerator 
11700 S. Stony Isiana Ave. 
Chicago IL 60617 

Sample Point; G121S 
Sample Type: VIELL 
Sample Number: AJ819fc 

ENS: S-!-lis 75 
MP; 7059';i 
REV: 00 

Sampled: 29-APR-1994 
Received: 3G-APR-1994 
Reported: 25-MAY-199'! 

Analyte Result EML RL Units Comments Method 

VOLATILE ORGANICS; 
(M and P)-XYLENE MD 50. UG/L V0MSEA0126 
1,1,2-TRICHLOROETHANE ND 100 UG/L V0MSBA0126 
1,l-DICHLOROETHENE ND 50. DG/L VOMSBA0126 
2-BOTANONE ND 250 UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 250 OG/L VOMSBAOI26 
ACETONE ND 600 UG/L V0MSBA0126 
ACETONITRILE ND 50. UG/L PY VOMSDAXlll 
BENZENE 280. 10. DG/L V0MSBA0126 
CHLOROBENZENE ND 50. DG/L V0MSBA0126 
DICHLORODIFLOOROMETHANE ND 100 DG/L V0MSBA0126 
ETHYLBENZENE ND 50. DG/L V0MSBA0126 
METHYLENE CHLORIDE ND 130 OG/L V0MSBA0126 
O-XYLENE ND 50. OG/L V0MSBA0126 
P-DIOXANE 140. 110 DG/L PY VOMSDAXlll 
PROPIONITRILE ND 36 OG/L PY VOMSDAXlll 
TOLDENE ND 50. DG/L V0MSBA0126 
VINYL CHLORIDE ND 100 DG/L VOMSBA0126 

NA - Not Analyzed ND " Not Detected TBK = Trip Blank 

Item Additional Comment Explanations (NQ/DL) 

V0MSBAO126 

^ .SDAXlll 

1 

Dilution factor 25 applied. 
SAMPLEvFOAMED THEREFORE DILUTION WAS NECESSARY. 
Dilution factor 5 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 



Subcontract To: : 

WMX Environmental Monitoring Laboratories, Inc. 

.-/ELD CHAIN-OF-CUSTODY RECORD 

SITE/FACILITY SITE NAME: ij W n C f: e m c a t S e- f- v i c c- i 

AquaPak- PREP 
AquaPak™ # 
Date SealecTO. 

Seal # 
By: 

YY !< MM ! DO 

Sample Point: / , / s 

SAMPLE DATE: I / 

SAMPLE TIME: 

Source Codes 

YV ! MM too 

• \i 0 \- \i\^ MATRIX CODE: IAJ 
Water, 
Soil. 

(W) 
(S) 

Leachate (C) 
Other (X) i!iU> MB I 

(W| Leacrraie Sysiem . . iCl Prelrealmeoi Facitny . . . (P| Hiver'SifeafM/Broor . . (R| Soil (S) Generation Pi . , . , (G) 
Dewa'ien'ng/Pressure Retiei . . . . iDl Gas Conaensale . . . (M| inltueni (U) Lake or Ocean tL) Bottom Sedimeni ... (8) Ottter (xj 
Sortace Water impounoment .. . |i| An (Al EKIuent |T) Oullail lOl Noise INI Spectly . 

ENS # AquaPak" CONTENT 

SAMPLE 
t.D. 

« OF 
BCnTLES 

BOTTLE 
TYPE 

PRESERVATIVE 
TYPE ANALYTES/LAB GROUPS FILTER 

Y -N_ 
PtELD 

COMMENTS 
E.M.L. 

COMMENTS 

ftJ8196-A 01 F HN03 IN 09 METHODS }=;ML 
ftJ8196-B 01 F HNQ3 IN 07 METHODS^:] EML 
AJai96-C G1 P HN03 IN 02 METHQDS( EML 

.AJ8196-D 01 P NaNE::4C . IN. 02 METHODS^ EtIL 
AJ8196-E 02 G NONE 4C SVGC10CF06 EML 
AJ8196-F 02 G NONE 4C SVMS1BNA03 EML 
AJ8196-G 04 G HCL 4C VOriSBA0126 EML 
AJ8196-H 04 G NONE 4C VOMSDAXlll 'EML 
AJai96-I 01 G HCL 4C V0MSBA0126 ~ 1BK , 

AJ81/9a-J NQtlE VQMSIVfXlll EXL.y.b' V/JS/95 
/ /"• ' " / ^ ' /cot^ * 

-

•-C 

CHAIN OF CUSTODY CHRONICLE 

Time: 
^ 2400 HR. 

#: /0^_ intact:-Signature: Seal 

I have received these materials in good condition from the above person. 

2. Name: Signature:_ 

I Date: L L Time: ! Remarks: _ 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name:. 

Date:_ / Time:. 

Signature:. 

Remarks: . 
2400 HR. 

AquaPak"'/Sub Contr. # . 

Signature: _ 

Sealed Rv/^//v(^i^/r^1'^;.vfeyn;^te l/^/ jime: / r" 

seal 
Z_ 

LAB USE ONLY 
Opened By:^~2L 

:AquaPak"/Sub. Contr. #. . Temp.^C. 
RECION 

Date:. V / To / Qr/ Time: / ^ ^ 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

Site # 1 

Bottle Set: 

Sample Point: 

-c S' /' 

PURGING INFORMATION 

PURGE DATE 
pr-Y MW DO) 

11 
• STAm PURGE 
i:*OQ Hr ClOCK) 

il id 
ELAPSED HRS WATER IN CASING 

iGalionsi 
AaUAL VOLUME PURGED 

(Gallons) 

.PURGING AND SAMPLING EQUIPMENT 
Purging Equipment .. . Dedicated'|_Y J-' |N| Sampling Equipment Dedicated I Y-I I N 

On«) 

Purging Device 

Sampling Device (r 

Purging Material 

Sampling Material 

Ui 
Li 

Tubing-Purging I ^ 

Tubing-Sampling | 

HItering Devices 0.45 ^i: 

/• 
_L_ 

A-Submersible Pump D-Gas Lift Pump G-Bailer 

B-Peristaltic Pump E-Venturi Pump H-Scoop/Shovel 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

A-Te(lon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

X-_ 

X-_ 

X-_ 

X-_ 

PURGING OTHER (SRCCIPV) 

SAMPilNG OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

A 

A-Teflon 

B-Tygon 
C-Rope X 

(SPECIFY) 

A-ln-line Disposable B-Pressure 

D-Polypropylene 

E-Polyethylene 

F-Silicon X-_ 

G-Comblnation teflcn/ X-_ 
Polypropylene 

C-Vacuum 

SAMPLING OTH£S (SPtCIFV) 

PURGING OTHER (SPECIfY) 

SAMPLING OTHER (SPECirn 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

FIELD MEASUREMENTS 
,o 

Weil Depth 

1 11/101.51 

V 
0 oie g 

(ft/msl) 

(ft) 

(ft/msl) 

(ft) 

Land Surface Elevaticn 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

1 /pprf 
2* 

1 ipp 

(ft/msl) 

(ft) 

(ft/msl) 

1st 

2nd 

3rd 

4th 

EiMi 

ph 

(STD) 

(STD) 

(STD) 

(STD) 
ph 

1st 

2nd 

3rd 

4th 

f? 9 /n pfti/cm 
- /I^ at 25° C 

I fim/cm 
_1 at 25° C 

I (jm/cm 
at 25° C 

11 I ^m/cm 
I I I i at 25° C 

Sample Temp. C) 

.0_2l \IAA 
(other paremeMf) 

(other pe/ameter) 

(other parameter) 

FIELD COMMENTS 

Sample Appearance: _ 

Weather 

Specific 

Odor: Si-i/.-HT- . Ckilor: . Turbidity: 

NCil7rhtr/K, . Precipitatiorf^ Outlools 

~Dt:ATN-A) Arti. //T. 77^/" 

IIU' {y-Cc^ AiK A(j:/CrA/J !! fl n Oh'h%h'J-

rvr nrAryifnr,., Q/^ /"/V-

I certify that sampling proc^ures'were In accordance with applicable EPA. State and WMI protocols. 

Employer: ^ACT?) 
^^{Oatet tS^Wwre) 

HML FF.2A 4/90 REGION 



Page; 5 

WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

sxte: 70S — C;;M Chsmicai Services 
Incinerator 
11700 S. Stony Islana Ave. 
Chicaao IL 60617 

Sample Point: G123S 
Sample Type: /."ELL 
Sample Number: AJSIS"! 

ENS: 94-11875 
MP: 705941 
REV: 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Units Comments Method 

FIELD DATA: 
DEPTH TO WATER,r.ROM TOP OF CASING 6 .33 FT FDWDTWTCOl 
GROUNDWATER ELEV. 587.80 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQDADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD 8.24 PH UNITS FDPHQUADOl 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHO.S/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD 4420 UMHOS/CM FDSPCOND04 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.39 FT FDWSTKUPCl 
WATER TEMPERATURE IN DEGREES CELSIUS 11.8 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 20.74 FT FDWGWELWDT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. UG/L INICPDISAL 
ALUMINUM-TOTAL ND 200. UG/L INICPTOTAL 
ARSENIC-DISSOLVED ND 10.0 UG/L INGFAADIAS 
ARSENIC-TOTAL ND 10.0 UG/L INGFAATOAS 
BARIUM-DISSOLVED 410 200. UG/L INICPDISBA 
BARIUM-TOTAL 393 200. UG/L INICPTOTBA 
CADMIUM-DISSOLVED ND 5.0 UG/L INICPDISCD 
CADMIUM-TOTAL ND 5.0 UG/L INICPTOTCD 
CHLORIDE 1370 5.0 MG/L DL INCHLORIOl 
CHROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 38.0 10.0 OG/L INICPTOTCR 
FLUORIDE 0.38 0.050 MG/L INFLPOTOOl 
IRON-DISSOLVED 294 100. UG/L INICPDISFE 
IRON-TOTAL 1040 100. UG/L INICPTOTFE 
LEAD-DISSOLVED ND 5.0 UG/L INGFAADIPB 
LEAD-TOTAL ND 5.00 UG/L INGFAATOPB 
SODIUM-DISSOLVED 369000 5000 OG/L INICPDISNA 
SODIUM-TOTAL 373000 5000 UG/L INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL ND 20.0 OG/L INICPTOTZN 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. UG/L SVMS1BNA03 
2,4-DICHLOROPHENOL ND 10. UG/L - SVMS1BNA03 
2,4-DIMETHYLPHENOL ND 10. UG/L SVMS1BNA03 
2,6-DICHLOROPHENOL ND 10. UG/L SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SVMS1BNA03 
3-METHYLPHENOL ND 10. UG/L SVMS1BNA03 
4,4'-DDE ND 0.1 UG/L SVGC10CP06 
4,4'-DDT ND 0.1 UG/L SVGC10CP06 
4-CHLOROANILINE ND 10. UG/L SVMS1BNA03 
4-METHYLPHENOL ND 10. UG/L SVMS1BNA03 
ANILINE ND 10. UG/L SVMS1BNA03 
ANTHRACENE ND 10. UG/L SVMS1BNA03 
NAPHTHALENE 10 10. UG/L SVMS1BNA03 
PHENOL 16 10. UG/L SVMS1BNA03 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 40. UG/L V0MSBAO126 
1,1,2-TRICHLOROETHANE ND 80. UG/L V0MSBAO126 

NA = Not Analyzed ND Not Detected TBK = Trip Blank 

^Item Additional Comment Explanations (NQ/DL) 

^ JRIDE Dilution factor 10 applied. 
1C1OCP06 Dilution factor 1.07 applied. 

VOMSBA0126 Dilution factor 20 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 

VOMSDAXlll Dilution factor 2 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 



Page: 6 

WMX ENVIRONMENTAi MONITORING LABORATORIES, INC 

CLIENT REPORT 

lite: 705 — CWM Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicago IL 60617 

Sample Point: G123S 
Sample Type: '.TELL 
Sample Number: AJ819'J 

ENS: 94-11875 
MP: 705941 
REV: 00 

•Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result I:ML RL Onits Comments Method 

1,1-DICHLOROETHENE ND 40. UG/L V0MSBA0126 
2-BUTANONE ND 200 UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 200 DG/L V0MSBA0126 
ACETONE ND 480 UG/L V0MSBA0126 
ACETONITRILE ND 20. OG/L PY VOMSDAXlll 
BENZENE 220. 8 UG/L V0MSBA0126 
CHLOROBENZENE ND 40. DG/L VOMSBAG126 
DICHLGRODIFLDOROMETHANE ND 80. DG/L V0MSBA0126 
ETHYLBENZENE ND 40. DG/L V0MSBA0126 
METHYLENE CHLORIDE ND 100 UG/L VOMSBA0126 
0-XYLENE ND 40. OG/L V0MSBA0126 
P-DIOXANE 250. 50. DG/L • PY VOMSDAXlll 
PROPIONITRILE ND 14 OG/L PY VOMSDAXlll 
TOL0ENE ND 40. DG/L V0MSBA0126 
VINYL CHLORIDE ND 80. DG/L V0MSBA0126 

NA - Not Analyzed ND = Not Detected TBK = Trip Blank 



Subcontract To: 

WMX Environmental Monitoring Laboratories, Inc. 

•lELD CHAIN-OF-CUSTODY RECORD 

SITE/FACILITY ?L_L££J_J SITE NAME. CWI1 Cherr, tea L S&rv.ce^. 

AquaPak" PREP 
AquaPak" #. 
Date Sealed w 

YY* / MM / 00 

Seal # J 
BytC^ 

Sample Point: 
/" \ _ H i l , 

1 jr- ^ ! 

L1 
SAMPLE DATE: - ! 7l / I U. 

SAMPLE TIME: \ h^\ '• P O MATRIX CODE; 
12*00 HB ) 

Source Codes 
teacnate Svs^«"> . • »Ci Preueaim«ot Pacmw . . . tP) Rvv«« S'.teem/erook 

. . . . »0) Gas Conaensaie . . . iM> influent , (U) Lane o» Ocean 

Water. 
Soil 

(W) Leachate (C) 
. (S) Other (X) 

iRl Sod (S\ GeneuttoaPt . . . . (0) 
ID Soitom Sediment ... (6) Other (X) 

Surface Water imoounomeni . . . |i5 An (A) Effluent (T| OuHaii (0) Noise (N) Soecity 

ENS # PA- ; 1 £7' AquaPak- CONTENT 

SAMPLE 
I.D. 

# OF 
BOTTLES 

BOHLE 
TYPE 

PRESERVATIVE 
TYPE 

ANALYTES/LAB GROUPS 
FILTER 
Y -N 

FIELD 
COMMENTS 

i...... e.M.L. 
r COMMENTS 

AJ81"74-A 01 F HN03 IN 09 riETHODS ^r,L. UQ WNT— 
AJ8194-E 01 P HN03 IN 07 METHOD^/' Y^ EML oc ir^ 
AJ8194-C 01 F HN03 IN 02 METHODS? \ EML -p rXf, s 
AJ8194-D 01 . P NONE 4C IN 02 METHODS/ V ENL 
AJ8194-E 02 G NONE 4C SVGC10CP06 w^. IEI1L 
AJ8194-F 02 G NONE 4C SVMS1BNA03 EML 
AJ8194-G 04 G HCL 4C V0MSBAai26 iPf^LnL 
AJ8194-H 04 G NONE 4C VQMSDAXlll ytN ,1x1 O r,/). 

AJ8194-I 01 G HCL 4C VaMSBAai2£ : .iBA 
AJ81>5^4-J ¥ Nq^E '4)0 VOMS^iFiXlll 

CHAIN OF CUSTODY CHRONICLE 

PVn,. Jjl Intact: 
1. 

Signature:. Seal #: 

1 have received these materials in good condition from the above person. 

2. Name: Signature:-

Date: i i Time: : Remarks; _ 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name:. 

Date; — Time:. 

Signature:. 

Remarks: . 
2400 HR. 

AquaPak'"/Sub Contr. # 
4. 

Signature. • 21 ^ z: 

. Seaj^d BV/^C^AI/ Pfh(O'-jl • /O 
// ' 2400 HR. 

Seal « o / / / f Intart "s 

LAB USE ONLY 
Opened By: 

r 
-Date:. ^ / ?n / \0 i'; A'5~ 

AquaPak-ZSub. Contr. #. 5^ . Temp.^C ^3l # G 7 '^9 TV intact. riLZ::^^ 
REGION ' r— 



WMX Environmental Monitoring Laboratories, inc. 

FIELD INFORMATION FORM 

Bottle Set: 

Site # \1\0\ N 

Sample Point: 

'-'4 1 1 ,o .J 
/ 1 / 1 

PURGING INFORMATION 

PUflGE DATE 
lyy MM oot 

•START PURGE 
^400 Hf Oocti 

WATER VOL IN CASING 
(Gallons! 

ELAPSED MRS 

PURGING AND SAMPLING EQUIPMENT 

AaUAL VOLUME PURGED 
(Galionsi 

Purging Equipment Dedicated (W !; | N 
-^drcie 00«| 

Sampling Equipment Dedicated([ Y \,- \ N 

Purging Device 1 L'l A-Submersible Pump D-Gas Lift Pump G-Bailer X-

Sampling Device l-'r-l B-Peristaltic Pump E-Venturi Pump H-Scoop/Shovel X-

C-Bladder Pump F-Dipper/Bottle 1-Piston Pump 

Purging Material ^ 1 
/•^ 1 

A-Teflon C-Polypropylene E-Polyethylene X-

Sampling Material 

^ 1 
/•^ 1 B-Stainless Steel D-PVC X-

Tubing-Purging 1 C| A-Teflon D-Polypropylene F-Silicon X-

Tubing-Sampling B-Tygon , E-Polyethylene G-Combination teflon/ X-
C-Rope X- Polypropylene 

n 
C-Rope X-

(SPECIFY! 

RItering Devices 0.45 fr: n A-ln-line Disposable B-Pressure C-Vacuum 

PURGING 0TM6R {SP€Crin 

SAMPLING oTHCfl (SPEcmn 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPCCIFY) 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

1st 

^l_L5Qt/Ul2 

2nd 

3rd 

4th 

^iii(STD) 
PR 

I I l(STD) 

i-
ph 

LU. 

(SID) 

(STD) 
ph 

71 
K 8 7i§1 a 

3 ( 017 V 
1st •ti 

FIELD MEASUREMENTS 

Land Surface Elevation (ft/msl) 

(ft) 

(ft/msl) 

(ft) 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

11 

ll^ct 

(ft/msl) 

(ft/msl) 

(ft) 

^m/cm 

Spec. cond. 

2nd 

3rd 

4th 

I (im/cm 
^ at 25° C 

I fjm/cm 
J at 25° C 

I fim/cm 
at 25° C 

Sample Temp. 

Ulu Old 

JUWc C) 

I //V-
(o«h*f param«f«f) 

(o(h«f paramaiar) 

(otnar 

Sample Appearance: 

FIELD COMMENTS 

. Odor: Color: TTI fKJ , Turbidity: ^ 
(1( applicaue) y 

Weather Conditions: wind Speed S-/0 Direction Precipitation <7^ 

Specific Comments:. 

C'A^I/oLr- ^- C, •3>3> - i! V<3'/^S -^3>S ^ r s 

pr/^~n4 7r:>/. .r=rr-tr.y /hImUl TW /A. U-ZiT 

- /fete) /9^ 

A' 

TO/^ of 
I certify (hat sampling p 

odiMiSl 
(SvSiwil 

I certify (hat sampling proceduros^^e in accordance with applicable EPA, State and WMI protocols, 

Employer: /L. 
// 

JL 
EML FF-2A A/90 

REGION 



Page: 7 

WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

;ite; 70S - CV.7-1 Chemical Services 
Incinerator 
11700 S. Stony Island Ave. 
Chicaao iL 60617 

Sample Point: G124S 
Sample Type: WELL 
Sample Number: AJ819S 

ENS: 94-11S75 
MP: 705941 
FIEV: 0 0 

Sampled: 29-APR-1994 
Received; 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Units Comments Method 

EIELD DATA: 
DEPTH TO VJATER FROM TOP OF CASING 9. 62 FT FDWDTWTCOl 
GROUNDWATER ELEV. 583.66 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD 7.36 PH UNITS FDPHQUADOl 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD 4720 UMHOS/CM FDSPCOND04 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 1.51 FT FDWSTKUPOl 
WATER TEMPERATURE IN DEGREES CELSIUS 10.2 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 20.73 FT FDWGWELWDT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. UG/L INICPDISAL 
ALUMINUM-TOTAL 2530 1000 UG/L DL INICPTOTAL 
ARSENIC-DISSOLVED ND 10.0 UG/L INGFAADIAS 
ARSENIC-TOTAL ND 10.0 UG/L INGFAATOAS 
BARIUM-DISSOLVED ND 200. UG/L INICPDISBA 
BARIUM-TOTAL ND 200. UG/L DL INICPTOTBA 
CADMIUM-DISSOLVED ND 5.0 UG/L INICPDISCD 
CADMIUM-TOTAL ND 5.0 UG/L INICPTOTCD 
CHLORIDE 1330 1.0 MG/L DL INCHLORIOl 
CHROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 49.3 10.0 UG/L INICPTOTCR 
FLUORIDE 0.34 0.050 MG/L INFLPOTCOl 
IRON-DISSOLVED 600 100. UG/L INICPDISFE 
IRON-TOTAL 12100 100. OG/L INICPTOTFE 
LEAD-DISSOLVED ND 5.0 UG/L INGFAADIPB 
LEAD-TOTAL ND 5.00 UG/L INGFAATOPB 
SODIUM-DISSOLVED 346000 5000 UG/L INICPDISNA 
SODIUM-TOTAL 400000 8000 UG/L DL INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL ND 84.0 UG/L DL INICPTOTZN 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. UG/L SU SVMS1BNA03 
2,4-DICHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
2,4-DIMETHYLPHENOL ND 10. UG/L SU SVMS1BNA03 
2,6-DICHLOROPHENOL ND 10. UG/L SU SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
3-METHYLPHENOL ND 10. UG/L SO SVMS1BNA03 
4,4'-DDE ND 0.1 UG/L SVGC10CP06 
4, 4'-DDT ND 0.1 UG/L SVGC10CP06 
4-CHLOROANILINE ND 10. UG/L SO SVMS1BNA03 
4-METHYLPHENOL ND 10. UG/L SO SVMS1BNA03 
ANILINE ND 10. UG/L SO SVMS1BNA03 
ANTHRACENE ND 10. UG/L SO SVMS1BNA03 
NAPHTHALENE ND 10. OG/L SU SVMS1BNA03 
PHENOL ND 10. UG/L SU SVMS1BNA03 

VOLATILE ORGANICS: 

NA = Not Analyzed ND = Not Detected TBK = Trip Blank 

Item Additional Comment Explanations (NQ/DL) 

Mr nMINUM-TOTAL Dilution factor 5 applied. 
V OM-TOTAL Dilution factor 5 applied. 

JRIDE Dilution factor 2 applied. 
JIUM-TOTAL Dilution factor 5 applied. 

1 ZINC-TOTAL Dilution factor 5 applied. 
SVGC1OCP06 Dilution factor 1.32 applied. 
V0MSBA0126 Dilution factor 10 applied. 

i 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 
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WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

.Site: 705 — C.v'M Chemicoi Services 
Incxneratcr 
11700 S. Stony Isianc Ave. 
Chicaco IL 60617 

Sample Point: S124S 
Sample Type: '.vELL 
Sample Number: .••.JS196 

ENS: 9^-118/5 
MP : 7 G 5 9 4 1 
REV: 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAT-1994 

Analyte Result EML RI, Onits Comments Method 

(M and P)-XYLENE ND 20. UG/L VOMSBA0126 
1, 1, 2-TRICHLOROETllANE ND 40. UG/L VOMSBA0126 
1,1-DICHLOROETHENE ND 20. UG/L V0MSBA0126 
2-BUTANONE ND 100 UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 100 UG/L V0MSBA0126 
ACETONE ND 240 UG/L V0MSBA0126 
ACETONITRILE ND 10. UG/L VOMSDAXlll 
BENZENE ND 5 UG/L VOMSBA0126 
CHLOROBENZENE ND 20. UG/L V0MSBA0126 
DICHLORODIFLUOROMETHANE ND 40. UG/L V0MSBA0126 
ETHYLBENZENE ND 20. UG/L VOMSBA0126 
METHYLENE CHLORIDE ND 50. UG/L V0MSBA0126 
0-XYLENE ND 20. UG/L VOMSBA0126 
P-DIOXANE ND 50. DG/L VOMSDAXlll 
PROPIONITRILE ND 10. UG/L VOMSDAXlll 
TOLDENE ND 20. DG/L V0MSBA0126 
VINYL CHLORIDE ND 40. UG/L V0MSBA0126 

NA •= Not Analyzed ND Not Detected TBK Trip Blank 



"- Subcontract To; :: 

WMX Environmental Monitoring Laboratories, Inc. 

flELD CHAIN-OF'CUSTODY RECORD 

SITE/FACILITY =L_LL&_LJ SITE NAME. Ct-iN Service^. 

AquaPak" PREP 
AquaPak" # ^ , /XV / ^ 
Date SealedBSEgSLZS 

YY 

Seal # t/ 
By: ^ 

00 

Sample Point: 
S' 

SAMPLE DATE 

SAMPLE TIME: 

t -J I <s 

- \ l\1\0t^ / 
YV /MM / DO 

0|9| : i.FOi MATRIX CODE: lA) 
Water. 
Soil . 

. .(W) 
(S) 

Leachate (C) 
Other (X) IJ4M) KB I 

Source CoOes 
Well IVT) Leacneie Sysiem . . iCl Pretfeaimeni f acniiv . . . 'P) Btver'Siream/6rooii . . |Ri Soil tSI Generation Pi . , . . (G) 
OewaietingiPrejjure Peliel . . . . ;01 Gas Ccnoensaie . , . (U) imiueni |UI Lane or Ocean iLl eoilom Seoiment . . . (81 Otner (X) 
Surlace water impounoment ... li] A.r (A) Ellluent (T) Oullaii (Ol Noise (Nt Specily ' 

ENS # V A - 1 1 -57 3 •AquaPak " CONTENT 

SAMPLE 
I.D. 

»OF 
eOTTLES 

BOntE 
TYPE 

PRESERVATIVE 
TYPE 

ANALYTES/LAB GROUPS 

IN 0? METHDDSt^. 

FILTER .FIELD 
COMMENTS 

E.M.L. 
COMMENTS 

AJai98-A 01 HNOE 
A.Jai9S-B 01 HN03 IN 07 METHODS/ :nL m AJ819S-C 01 HNQ3 
AJai98-D 01 P NONE 40 

IN 02 METHOD^ 
IN 02 METHQDSC 
SVGC1GCP06 

ENL 
ENL 
ENT AJai9S-E 02 G NONE 4C 

AJ819S-F 02 NONE 4C SVMS1BNA03 
AJ819S-G 04 HCL 4C V0riSBA0126 

lENL 

AJai9a-H 
A J8i9a-r 

04 NONE 4C VOMSDAXlll 
V0MSBA0126 

^lEMU 
v ^ TTWI t 01 HCL 4C rnir 

AJ8l^-J Nt^E 'rS/C VDMSDi^Xlll 

CHAIN OF CUSTODY CHRONICLE 

AgttaPak'" nponpt-l Ry (printy natP' 1^'^ Timp- ^ ̂  6? 
1. 

Signature ; 0^., 2400 HR. 
Seal #: 7 lntact:^^SZ 

I have received these materials in good condition from the above person. 

2. Name:. 

Date; — Time;. 

Signature:. 

Remarks: . 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name:. 

Date: — Time:. 

Signature;. 

Remarks: . 
2400 HR. 

Sealed CrrkrZ^r'^P.xe- O Ql 9^ Time: IH tVr-

Seal •! A"7?9r 
AquaPak~/Sub Contr. # , 

4. 
Signature:. 

(Print) 

w= /-

2400 HR. 
Intact: S 

LAB USE ONLY 
Opened By: .Date: ^0/ 9y 

AquaPak"/Sub. Contr. # . .m . Temp.°C. o 
REGION 

. Seal # ^ "7 ? ̂  S 
.Time:. 'Cr : ZD 

2400 
. intact., 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

Site # 17 \0\^ 

Bottle Set; 

Sample Point: 

f\ / 7 ^ 
i-i 
-s 

PURGING INFORMATION 

VP .'S' 
PUfiGE DATE 
(YY MM 001 

START PURGE 
[?<00 Hr Oock» 

2k /k 71/-
ELAPSED HAS WATER VOL IN CASING 

{Gallons) 
AaUAL VOLUME PURGED 

(Gallons} 

Purging Equipment . 
^.RURGING AND SAMPLING EQUIPMENT 

. .Dedicated I Y )• | N 1 Sampling Equipment DedicatedT^i' I N | 
—-rtifCt* on«l 

Purging Device 1 C'r- 1 A-Submersible Pump D-Gas Lift Pump G-Baller 

Sampling Device 1/ Y-H B-Peristaltic Pump E-Venturi Pump H-Scoop/Shovel 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

Purging (Vlaterial \l^ 1 A-Teflon C-Polypropylene E-Polyethylene 

Sampling Material LAJ B-Stainless Steel D-PVC 

X-_ 

x-_ 

x-_ 
X-

PURGING OTHER {SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

Tubing-Purging 

Tubing-Sampling 

RItering Devices 0.45 \i\ 

ir 
A-Teflon 

B-Tygon A 
C-Rope X- LJ-

D-Polypropylene 

E-Polyethylene 

A-ln-line Disposable 
(SPECIFY) 

B-Pressure 

F-Silicon X-. 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

1st 

1 1 

1^ 

1/ iO !-<.! 

7) 47 

FIELD MEASUREMENTS 

Land Surface Elevation 

Depth to water 
From land surface 

(ft) 

Groundwater Elevation 

Stickup 

I IS"! 71/ I 7 7 (ft/msl) 

(ft) 

(ft/msl) 

1 1 S^l/I/I 
1 1 1 

l/i^l/l (ft) 

2nd 

3rd 

4th 

(STD) 
pn 

I 1 I I (STD) 
pn 

.1 I (STD) 

LU. (STD) 
pn 

1st 

2nd 

3rd 

4th 

^itnlcvn 
at 25° C 

I f(m/cm 
at 25° C 

I (jm/cm 
at 25° C 

1 I /jm/cm 
at 25° C 

Sample Temp. /I^1^1 (° C) 

I UfWtl 

I 

(othor parameter} 

Sample Appearance: 

Weather 

FIELD COMMENTS 

Appearance: Odor: CJ f- ty Color: Turbidity: 

. Direction AJO/P-n^A<T- _ Precipitatio/^ nullnnk ^ ///"X/ /^C 

Specific Comments: ~x f r.AjC£ <^iCX? <:(,/ '^PrTop^r t 

i unLorf-if :7)0.1 ~ }!.U X ^ V" 1 

r" /V-7/ -) ^ . .1_ ^ ^ /O ^ ^ J / "*7' //^ ^ ^ ^ ' . - , . 

C/k 
r/k OrPlJf TO 'TT/P /A-- ~T7V/^ 

IVP 
TTIP Srh^'pLC 6L.^/K 0P 

I certify that sampling procedutfes^pre in accordance with applicable EPA, State and WMI protocols. 

(OaM) 
Employer:f2:£lS75A^ 

EML FF 2A 4(90 
REGION 
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WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

Site: 705 — C.-.M Cr.emicai Service: 
Incineraicr 
11700 S. Stony Iclana Ave. 
Chicaao IL 60617 

Sample Point: 1126S 
Sample Type: '.\ELL 
Sample Number: ."-.J819 7 

ENS: 5d-llS71 
MP: 705941 
REV: 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Units Comments Method 

FIELD DATA: 
DEPTH TO WATER FROM TOP OF CASING 10.09 FT FDWDTWTCOl 
GRODNDWATER ELEV. 583.64 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQUADOl 

, PH FIELD 9.27 PH UNITS FDPHQUADOl 
SPECIFIC CONDDCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDDCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDDCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDDCTANCE FIELD 4540 UMHOS/CM FDSPCOND04 
STICK-DP HEIGHT OF WELL ABOVE LAND SURF 1.78 FT FDWSTKUPOl 
WATER TEMPERATDRE IN DEGREES CELSIUS 8.7 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 17.50 FT FDWGWELWDT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. UG/L MX INICPDISAL 
ALDMINDM-TOTAL 1500 200. UG/L INICPTOTAL 
ARSENIC-DISSOLVED 29.1 10 .0 UG/L INGFAADIAS 
ARSENIC-TOTAL 76.8 10.0 UG/L INGFAATOAS 
BARIOM-DISSOLVED ND 200. OG/L MX INICPDISBA 
BARIUM-TOTAL ND 200. UG/L INICPTOTBA 
CADMIUM-DISSOLVED ND 5.0 OG/L INICPDISCD 
CADMIUM-TOTAL ND 5.0 UG/L INICPTOTCD 
CHLORIDE 1260 1.0 MG/L DL INCHLORIOl 
CHROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 29.4 10.0 OG/L INICPTOTCR 
FLUORIDE 0.66 0.050 MG/L INFLPOTOOl 
IRON-DISSOLVED ND 100. UG/L INICPDISFE 
IRON-TOTAL 3180 100. UG/L INICPTOTFE 
LEAD-DISSOLVED ND 5.0 UG/L INGFAADIPB 
LEAD-TOTAL 11.9 5.00 UG/L INGFAATOPB 
SODIUM-DISSOLVED 889000 5000 OG/L INICPDISNA 
SODIUM-TOTAL 807000 5000 DG/L INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL 35.7 20.0 DG/L INICPTOTZN 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. DG/L SVMS1BNA03 
2,4-DICHLOROPHENOL ND 10. UG/L - SVMS1BNA03 
2,4-DIMETHYLPHENOL ND 10. UG/L SVMS1BNA03 
2,6-DICHLOROPHENOL ND 10. DG/L SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SVMS1BNA03 
3-METHYLPHENOL ND 10. UG/L SVMS1BNA03 
4,4'-DDE ND 0.1 DG/L SVGC10CP06 
4,4'-DDT ND 0.1 DG/L SVGC10CP06 
4-CHLOROANILINE ND 10. UG/L SVMS1BNA03 
4-METHYLPHENOL ND 10. DG/L SVMS1BNA03 
ANILINE ND 10. DG/L SVMS1BNA03 
ANTHRACENE ND 10. UG/L SVMS1BNA03 
NAPHTHALENE 11 10. UG/L SVMS1BNA03 
PHENOL 12 10. UG/L SVMS1BNA03 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 50. UG/L V0MSBA0126 
1, 1,2-TRICHLOROETHANE ND 100 OG/L V0MSBA0126 

NA •= Not Analyzed ND = Not Detected TBK = Trip Blank 

^ em Additional Comment Explanations (NQ/DL) 

..GRIDE 
0VGCIOCPO6 
V0MSBA0126 

VOMSDAXlll 

Dilution factor 2 applied. 
Dilution factor 5.4 applied. 
Dilution factor 25 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 
Dilution factor 5 applied. 
SAMPLE FOAMED THEREFORE DILUTION WAS NECESSARY. 
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HMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

Site: 705 - Chemicji ^S-irvice: 
incinora-or 
11700 S. Clony Isianc Ave. 
Cfiicago ;L 60617 

Sample Point; G126S 
Sample Type: NELL 
Sample Number: AJ8197 

ENS: 0.1-11S75 
MP: 705941 
REV: 00 

Sampled: 29-APR-199'i 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Units Comments Method 

1,1-DICHLOROETHENE ND 50. OG/L V0MSBA0126 
2-BOTANONE ND 250 UG/L VOMSBA0126 
4-METHYL-2-PENTANONE ND 250 UG/L V0MSBA0126 
ACETONE ND 600 UG/L V0MSBA0126 
ACETONITRILE ND 50. UG/L PY VOMSDAXlll 
BENZENE ND 10. UG/L V0MSBA0126 
CHLOROBENZENE ND 50. OG/L V0MSBA0126 
DICHLORODIFLOOROMETHANE ND 100 DG/L V0MSBA0126 
ETHYLBENZENE ND 50. OG/L V0MSBA0126 
METHYLENE CHLORIDE ND 130 DG/L V0MSBA0126 
0-XYLENE ND 50. UG/L V0MSBA0126 
P-DIOXANE ND 110 OG/L ' PY VOMSDAXlll 
PROPIONITRILE ND 36 OG/L PY VOMSDAXlll 
TOLUENE ND 50. OG/L V0MSBA0126 
VINYL CHLORIDE ND 100 OG/L V0MSBA0126 

NA -= Not Analyzed ND Not Detected TBK = Trip BlanX 



Subcontract To: 

NMX Environmentai Monitoring Laboratories, Inc. 

CHAIN-OF-CUSTODY RECORD 

ITE/FACILITY sL_Ii2iLL_' SITE NAME CWH Chemtcat S^rvtce: 

AquaPak" PREP , J/ ^ 
AquaPak" # / 
Date SealedQSj5_^ZZE!j 

se.u jJimi 
By; 

Sample Point; 

SAMPLE DATE 

SAMPLE TIME: 

LI / 

M d r J ^ 
/17 ' • 7' iT \'-y \ ! \ 

'V r MV r OD , 

I : P' I ^ I MATRIX CODE: Waier. 
SotI . i2*(A HfiJ 

Source Co<3e5 
tW| L««cn4t« Syifern . . (Ci Pf«t*e«tfn«nt FaciHv , . . (Pt P«v«< Sir^am'S'OO*' . . i«} 

DewJWrrng/'Presswre He»»ei . . . . ^D) G«* Conoensaic . . . IM) inUuenj . lU) Lak« o« Ocean ILI 
Sufltce W«t«f tmpounoment ... Art . (A> Gtttuent (T| Outf*tt <0) 

(W) Leacnaie 
(S) Other . . 

..(C) 
• (X) 

Scii (S) Generation Pt . . . .(G) 
Bouom Seo«ment ... (0) Other (xj 
NO'se (N) Soecity 

ENS n 1 ; <7-. AquaPak " CONTENT 

SAMPLE 
1,0. 

» OF 
BOTTLES 

eOHLE 
TYPE 

PRESERVATIVE 
TYPE 

ANALYTES/LA8 GROUPS 
FILTER 
Y - N 

FIELD 
COMMENTS 

Vr^ljTHL 

•. E.M.L. v^ 
COMMENTS 

AJ81?7-A 01 HN03 IN 09 NETHGDS 

AJ8197-B 01 P HNO: IN 07 METHODt 

AJ8197-C 01 P HNO 3 IN 02 METHODS ML 

AJai97-D 01 NONE 4C IN 02 flETHQPy 

AJ8197-E 02 NONE 40 SVGC10CP06 EML 
AJ8197-F 02 NONE 4C SVMS1ENA03 EML 
AJei97-G 04 HCL 4C VQMSBAQ126 
AJ8197-H 04 NONE 4C 
W81g7-I 
Ajam-j f 

VDMSDAXll1 :ML 
HC|/ AC VQriSR>^012^ 

vofi^xiT: H0 4C 

CHAIN OF CUSTODY CHRONICLE 

1. 
AquaPak™ Open^ By: (print)- Date : 17^ Time: _ /Oth 

2400 HR. 
Signature:. Seal AA7T5-,„,3C,^ 
I have received these materials in good condition from the above person. 

2. Name:. 

Date;— / / Time:. 

Signature:. 

Remarks; . 
2400 HR. 

I have received these materials in good condition from the above person. 

3, Name: Signature:— 

Date: L L Time: Remarks: _ 
2400 HR. 

li'L„^Orhi/-i(^/l'r,aK O'-tO^Timi. /S^: AquaPak'"/Sub Coritr. # 
4. 

Signature 

Se^d By 

Seal #: 

iijr 
LAB USE ONLY 
Opened By: J!?""""' 

AquaPak"/Sub. Contr. # "ST. 7" Temp."'G, :i 
- REGION 

Date: ' 9^ Timn- / 
2400 HR. p ^-7 n o ^tyu ni 

. Seal # Y / ^ d/ Intact. 



WMX Environmental Monitoring Laboratories, inc. 

FIELD INFORMATION FORM 

Site # 

Bottle Set: 

Sample Point: It 

I?l7 
:P L 

PURGING INFORMATION 

G 

PURGE DATE 
(YY uv 001 

oh-
START PURGE 
(?400 Hf Ckxn 

ELAPSED HRS WATER VOL 1^1 CASING 
:GaHons) 

ACTUAL VOLUME i>URGED 
(Gdllonsi 

Vj 

Purging Equipment 
.PURGING AND SAMPLING EQUIPMENT 

Dedicated I. YJ' | N | Sampling Equipment Dedicatec^i Y j. | N 

Purging Device A-Submersible Pump D-Gas Lift Pump G-Bailer 

Sampling Device l(H B-Peristaltic Pump E-Venturi Pump H-Scoop/Shovei 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

Purging Material A-Teflon C-Polypropylene E-Polyethylene 

Sampling Material B-Stainiess Steel D-PVC 

PURGING OTHER (SPECIFY) 

SAMPLING CTTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

Tubing-Purging K A-Teflon D-Polypropylene 

E-Polyettiylene Tubing-Sampling ICI B-Tygon 
C-Rope X-

If ) I (SPECIFY) 

Filtenng Devices 0.45 fjilf A-ln-line Disposable B-Pressure 

F-Silicon X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

SAMPLING OfHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

FIELD MEASUREMENTS 

15 s 

1 / gnoj 

(ft/msl) 

(ft) 

(ft/msl) 

Land Surface Elevation I I-afi; i^iSi 
Depth to water 
From land surface aa/ 
Groundwater Elevation 51 Vl 

Stickup 1 

(ft/msl) 

(ft) 

1st 

2nd 

3rd 

4th 

Ph 

ph 

X 

(STD) 

(STD) 

(STD) 

(STD) 

1st 

2nd 

3rd 

4th 

at 25° C 

I /Am/cm 
X at 25° C 

I (jm/cm 
X at 25° C 

L 
I jrm/cm 

_i at 25° C 

Sample Temp. KL (° C) 

tO/ci- 1 
(other parameter) 

1 

veiue imris 

(other paramew) 

1 1 
value ufMtt 

[ I LJ 
(other perameter) value Wf^ 

Sample Appearance: 
(i( appticabie) 

Weather Conditions: wind Speed -'S'- / C M/j'/-/ 

. Turbidity: 

FIELD COMMENTS 

Odor: i^OOf Color: 

Direction lAJt^ *^7" Precipitation Y|^ y 

Specific Comments: -V XX/"<'/f7' ~^ /^1 

rfX:Ur- L/ni(.!n/z-. n.SO ~IO.O^ XI i.P! y? . 
llJj-- <r^rpLr /.,^c n/?n'i7^r .n fh" J1 

Xl! -m r///A-Y'IT/A TT/r 

I cenrty that sampling procedures were in accordance with applicable EPA, State and Wfi/11 protocols. 

XdlXXlXl Employer: 
/ 

eiAL FF.2A A/SG 
Y' REGION 
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WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

i;e: 705 — CV.I-i •imicai OjrviC'is 
Incineraccr 
1 1700 S. Stony X.'iiand Ave. 
Chicaao IL c0617 

S.ample Point: .:3C7 
Sample I'ype: '.-JELL 
S£impie Number: .'.0819: 

ENS: 9 9 -11 £ 7 5 
MP; 705941 
REV: 00 

S.ampied: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result FJ4L RL Units Comment .s Method 

FIELD DATA: 
DEPTH TO WATER FROM TOP OF CASING 4.23 FT FDWDTWTCOl 
GROUNDWATER ELEV. 586.48 FT MSL FDWGWELWDT 
PH FIELD NA PH UNITS FDPHQOADOl 
PH FIELD NA PH UNITS FDPHQUADOl 
PH FIELD NA PH UNITS FDPHQOADOl 
PH FIELD 8.14 PH UNITS FDPHQOADOl 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD NA UMHOS/CM FDSPCOND04 
SPECIFIC CONDUCTANCE FIELD 1870 UMHOS/CM FDSPCOND04 
STICK-UP HEIGHT OF WELL ABOVE LAND SURF 2.16 FT FDWSTKUPOl 
WATER TEMPERATURE IN DEGREES CELSIUS 9.7 DEGREES C FDXTEMPCOl 
WELL DEPTH TOTAL 16.86 FT FDWGWELWDT 

INORGANICS: 
ALUMINUM-DISSOLVED ND 200. UG/L INICPDISAL 
ALUMINUM-TOTAL 3290 200. UG/L INICPTOTAL 
ARSENIC-DISSOLVED ND 10.0 UG/L INGFAADIAS 
ARSENIC-TOTAL ND 10.0 UG/L INGI'AATOAS 
BARIUM-DISSOLVED ND 200. UG/L INICPDISBA 
BARIUM-TOTAL ND 200. UG/L INICPTOTBA 
rjlDMIUM-DISSOLVED ND 5.0 UG/L INICPDISCD 

1^ DMIUM-TOTAL ND 5.0 UG/L INICPTOTCD 
• ,LORIDE 90.6 1.0 MG/L DL INCHLORIOl 

-HROMIUM-DISSOLVED ND 10.0 UG/L INICPDISCR 
CHROMIUM-TOTAL 11.9 10.0 UG/L INICPTOTCR 
FLUORIDE 0.54 0.050 MG/L INFLPOTOOl 
IRON-DISSOLVED ND 100. UG/L INICPDISFE 
IRON-TOTAL 7020 100. UG/L INICPTOTFE 
LEAD-DISSOLVED ND 5.0 UG/L INGFAADIPB 
T,F. AD-TOTAL 10. 6 5.00 UG/L INGFAATOPB 
SODIUM-DISSOLVED 96000 5000 UG/L INICPDISNA 
SODIUM-TOTAL 111000 5000 UG/L INICPTOTNA 
ZINC-DISSOLVED ND 20.0 UG/L INICPDISZN 
ZINC-TOTAL 35.3 20.0 UG/L INICPTOTZN 

SEMI-VOLATILE ORGANICS: 
1,2-DICHLOROBENZENE ND 10. UG/L SU SVMS1BNA03 
2,4-DICHLOROPHENOL ND 10. UG/L SO SVMS1BNA03 
2, 4-DIMETHYLPHENOL ND 10 . OG/L SU SVMS1BNA03 
2, 6-DICHLOROPHENOL ND 10. UG/L SU SVMS1BNA03 
2-CHLOROPHENOL ND 10. UG/L SU SVMS1BNA03 
3-METHYLPHENOL ND 10. OG/L SO SVMS1BNA03 
4, 4'-DDE ND 0.1 UG/L SVGC10CP06 
4,4'-DDT ND 0.1 UG/L SVGC1OCP06 
4-CHLOROANILINE ND 10. OG/L SU SVMS1BNA03 
4-METHYLPHENOL ND 10. UG/L SU SVMS1BNA03 
ANILINE ND 10. UG/L SO SVMS1BNA03 
ANTHRACENE ND 10. UG/L MX,SU SVMS1BNA03 
NAPHTHALENE ND 10. UG/L SU SVMS1BNA03 
PHENOL ND 10. OG/L SU SVMS1BNA03 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 10. OG/L V0MSBA0126 
1,1,2-TRICHLOROETHANE ND 5 UG/L V0MSBA0126 
1,1-DICHLOROETHENE ND 5 UG/L V0MSBA0126 

•||-BUTANONE ND 10 . UG/L V0MSBA0126 
H lETHYL-a-PENTANONE ND 10. UG/L V0MSBA0126 
^ .ETONE ND 34 UG/L V0MSBA0126 

NA = Not Analyzed NO = Not Detected TBK = Trip Blank 

tern Additional Comment Explanations (NQ/DL) 

LORIDE 
3C1OCP06 

Dilution ractor 2 applied. 
Dilution iactor 1.09 applied. 



Page: 12 

WMX ENVIRONMENTAL MONITORING lABORATORIES, INC 

CLIENT REPORT 

ac: 705 - cm Chc-.Tical Eei 
Lncineratcr 
11700 S. Stony Island 
Chicaao II. (i0617 

Sample Point; G307 
Sample Type: WELL 
Sample Number: AJ8153 

ENS: 91-11S75 
MP: 705941 
REV: 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 25-MAY-1994 

Analyte Result EML RL Dnits Comments Method 

ACETONITRILE NO 10 . UG/L PY VOMSDAXlll 
BENZENE ND 5 UG/L V0MSBAO126 
CHLOROBENZENE NO q UG/L VOMSBA0126 
DICHLORODIFLUOROMETHANE ND 10 . UG/L V0MSBA0126 
ETHYLBENZENE ND 5 UG/L V0MSBA0126 
METHYLENE CHLORIDE ND 5 UG/L V0MSBAO126 
0-XYLENE ND 10 . UG/L V0MSBA0126 
P-DIOXANE 140 . 50. UG/L FY VOMSDAXlll 
PROPIONITRILE ND 10 . UG/L PY VOMSDAXlll 
TOLOENE ND 5 UG/L V0MSBA0126 
VINYL CHLORIDE ND 10. UG/L V0MSBA0126 

NA •= Not Analyzed NO = Not Detected TBK = Trip Blank 
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HMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

te: 70 5 — C7JM Ciieraicaj. Sorvico; 
Incinerator 
11700 S. Stony Island Ave. 
Chicaqo IL 00617 

Sample Point: r3K-G307 
Saimple Type: '.••'ELL 
Sample Number: .AJ3193 

ENS: 0s-ll£75 
MP: 7059';i 
REV: 00 

Sampled: 29-APR-199': 
Received: 30-APR-1994 
Reported: 25-MAY-199'a 

Analyte Result EML Rl, Units Comments Method 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 10. UG/L V0MSBA0126 
1,1,2-TRXCHLOROETHANE ND 5 DG/L V0MSBA0126 
1,1-DICHLOROETHENE ND 5 DG/L V0MSBA0126 
2-BOTANONE ND 10. UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 10. DG/L V0MSBA0126 
ACETONE ND 34 DG/L V0MSBA0126 
BENZENE ND 5 UG/L V0MSBA0126 
CHLOROBENZENE ND 5 UG/L V0MSBA0126 
DICHLORODIFLDOROMETHANE ND 10. DG/L V0MSBA0126 
ETHYLBENZENE ND 5 DG/L V0MSBA0126 
METHYLENE CHLORIDE ND 5 DG/L V0MSBA0126 
0-XYLENE ND 10. DG/L V0MSBA0126 
TOLUENE ND 5 UG/L V0MSBA0126 
VINYL CHLORIDE ND 10. DG/L V0MSBA0126 

NA •= Not Analyzed ND Not Detected TBK = Trip Blank 



> .Subcontract To; 

WMX Environmental Monitoring Laboratories; Inc. 

zLD CHAIN-OF-CUSTODY RECORD 

•^ITE/FACILITY =' fLI: 

Sample Point: 

J SITE NAME-

AquaPak"- PREP 
AquaPak" # 

DO 

n ^ x [ r , 

Date fiealPritT* fV IV|A/| /Ty\ 
' YY / ' MM ' 

Seal # 
By;^£ ' 

/ 
• T 
V—.r -• 

SAMPLE DATE: -

SAMPLE TIME: I ' T 

Source Codes 
(W) 

)«waienng/Presiure Rehei . . . . »0) 
iurUce Water Irrtpounament ... (1) 

-iP q'-/i:;n 
YV I 00 

MATRIX CODE: W'KJ 

leacnate System 
Gas Conoensate . 
Air 

. (Ci 
. (Ml 
. (A| 

P'etreairncni Facility . . . iP) 
iiitiueni iU) 
ettiuent . . (T| 

Water. 
Soil. 

River'Sueam'B'OOtc . . iR) 
L4he or Ocean (L) 
Ooiiaii lOl 

(W) t.eacoate (C) 
(S) Other (X) 

Soil iS) Generation Pt . . . . (G| 
Bottom Sediment ... (6} Otner (X) 
Noise IN) Soecily 

ENS # - • - c: AquaPak " CONTENT 

SAMPLE 
I.D. 

» OF 
BOTTLES 

BOHLE 
TYPE 

PRESERVATIVE 
TYPE ANALYTES/LAB GROUPS FILTER 

Y-N 
FIELD 

COMMENTS 
E.M.L. 

COMMENTS 
Ajai72-A 01 P HNG3 IN 0? METHODS 'EHL VS75V-
A.JS193-B 01 F HN03 • l.N 07 METHODS!. EI1L 
AJSl73-C 01 P HN03 IN 02 METHODSf CT M 1 

u. t • •pL' 
AJ6193-D 01 F NONE 4C IN 02 METHODS^ .ENL. 
Ajei93-E 04 G NONE 4C SVGC10CF06 4:'N! 
AJSl93-F 04 G NONE 4C SVMS1ENA03 n y' 

AJS193-G 04 G HCL 4C V0riS&A012£ /ENL 
^'8193-H 04 G NONE 4C VONSDAXlll jENL 
^ 3193-1 01 G HCL 4C V0MSEA0126 •E.ML •^'-••trrrc/T TBK 
,.wa/93-J •NS5ME ' 4^' VOMES^.Xl 1 1 E^4. ycFXV-9^ ̂  T ̂ (07^.5/ 

/ I / 1 f •' oy<:^ 
X'^ 
x^ 
x^ 
X^ 

CHAIN OF CUSTODY CHRONICLE , , ^ 

C^U-rfrn^x-^ n;^tP- 7 V Tirpp- ol 'SI 
1. 

AquaPak™ Opened By: (print)/; 

Signature:. ' Seal #: Intact;. 
2400 MR. v<r<; 

7 
I have received these materials in good condition from the above person. 

2. Name: Signature:_ 

Date: L L Time: ! Remarks: _ 
2400 NR. 

have received these materials in good condition from the above person. 

3. Name:. 

Date:_ Time:. 

Signature:. 

Remarks: . 
2400 HR. 

AquaPak'"/Sub Conir # " 

Signature:. 

Sealed RV.Y-'' d:-'/r."Vy:-'.-e-fraia Tme '' 

_ sea, .T-

iPi.nll 

imact; 
2400 HR 

ME 
_z: 

LAB USE ONLY 
Opened By. 

L 
-Date: ^/?n / Yy .Time: •SO 

0/!0n UD 



WMX Environmental Monitoring Laboratories, Inc. 

'/ELD INFORMATION FORM 

Site a /O ^ 

Bottle Set: 
i 
I . 

Sample Point: 

PURGING INFORMATION 

«' 
k-

• MM DDI 
::AKT PijPGE 
MUO Hf Oocn) 

ft APSED HPS .••tlfCVOL IN CASit 
..;ailOOSI 

Purging Equipment 

PURGING AND SAMPLING EQUIPMENT 
Dedicated'! Y i j N i Sampling Equipment 

. 4CHT i« on«!l 

A.rrUAL VOLUME PURGED 
iGaiionsi 

Dedicated J Y | i N 
"• rr.fci« on««» 

Purging Device I . 1 A-.r^iitimprqihlp Pump D-Gas Lift Pump G-Bailer 

Sampling Device 1' —1 B-Perlstaltic Pump E-Venturi Pump H-Scoop/Shovel 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

Purging Material 1 7- 1 A-Ietlon C-Poiypropylene E-Polyethylene 

Sampling Material 1 ;• •' 1 B-Stainless Steel D-PVC 

Tubing-Purging 

Tubing-Sampling 

A-Teflon 

B-Tygon 
C-Rope X-_ JX 

D-Polypropylene 

E-Polyethylene 

F-Silicon 

X-_ 

X-_ 

X-_ 

X-_ 

X-_ 

PURGING OTMER (SP€CIFV) 

SAMPLING OTHER (SPeOFVj 

PURGING OTMCR (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

(SPECIFY) 

Filtering Devices 0.46 M:I A-ln-line Disposable B-Pressure 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PUBGING Cn'HER (SPECIFyi 

SAMPLING OTHER (SPECIEYl 

FIELD MEASUREMENTS 

Well Elevation 

Depth to water 
m top of well casing 

Groundwater Elevation 

}1 /I !\ (ft/msl) 

Well Depth 

^1 
: 

-r 1-'? 4. (f1) 

Land Surface Elevation 

Depth to water 
From land surface 

Groundwater Elevation 

1st 

2nd 

3rd 

4th 

m!Ji 

LU 

LLL 

(STD) 

(STD) 

(STD) 

(STD) 
ph 

1st 

2nd 

3rd 

4th 

1 9 / J— r • / 

Stickup 

^/m/cm 

L., f.S 
7 

c -
9 
/ 

(fl/msl) 

(ft) 

(ft/msl) 

(ft) 

spec, cond 

J ^m/cm 
_i at 25° C 

I f/m/cm 
at 25° C 

I fjm/cm 
_i at 25° C 

Sample Temp. I2J (° C) 

r) 
loir>«r parimettr) 

(0(n«r par«mB(«r) 

(oih«f parameivf) 

Sample Appearance: 
(rl applicable) 

Weather Conditions: wind speed 

FIELD COMMENTS 

_ Odor: ?' Color: 
^e) 

^—tX" 'i' ' / /-/ Direction '•/' r. Cr—r -

. Turbidity: U'T' 

Precipitation y/N' Oiillool<-X/- ./'r " 

Specific Comments:. 

XL2. ^ - C' ''' >." < ; l-:r • / 7 X <• 

1 r / yi-T- / nr)XL- • . 

/' • A'" " , / / 777 

I certify that sampling procedures were in accordance with applicable EPA. State and Wfvll protocols 

' —' / 7"- / •' ' • - - — . '• - Employer: / • 



Page: 1 

WMX ENVIRONMENTAL MONITORING LABORATORIES, INC 

CLIENT REPORT 

lite: 705 - CV.-M Chemica, Ser 
Ir.cineratcr 
11700 S. :;-.:cny laiana 
Chicaec 11 00617 

Sample Point: 
Sample Typo: 
Sample Number: 

2FB 
THER 
.J820-; 

ENS; •70-11877 
MP: L7 5 9 0 1 
REV; 00 

Sampled: 29-APR-1994 
Received: 30-APR-1994 
Reported: 18-MAY-1994 

Analyte Result EML RL Onits Comments Method 

VOLATILE ORGANICS: 
(M and P)-XYLENE ND 10 . UG/L V0MSBA0126 
1, 1, 2-TRICHLOROETH.aNE ND 5. UG/L V0MSBA0126 
1, 1-DICHLOROETKENE ND 5. UG/L V0MSBA0126 
2-BOTANONE ND 10. UG/L V0MSBA0126 
4-METHYL-2-PENTANONE ND 10. UG/L V0MSBA0126 
ACETONE ND 34. OG/L V0MSBA0126 
ACETONITRILE ND 10. UG/L VOMSDAXlll 
BENZENE ND 5. DG/L V0MSBA0126 
CHLOROBENZENE ND 5 UG/L V0MSBA0126 
DICHLORODIFLUOROMETHANE ND 10. DG/L V0MSBA0126 
ETHYLBENZENE ND 5. •G/L V0MSBA0126 
METHYLENE CHLORIDE ND 5. UG/L V0MSBA0126 
0-XYLENE ND 10. UG/L V0MSBA0126 
P-DIOXANE ND 50. UG/L VOMSDAXlll 
PROPIONITRILE ND 10. UG/L VOMSDAXlll 
TOLOENE ND 5. UG/L V0MSBA0126 
VINYL CHLORIDE ND 10. UG/L V0MSBA0126 

NA " Not Analyzed ND - Not Detected TBK - Trip Blank 



Subcontract To: 

WMX Environmental Monitoring Laboratories, Inc. 

FIELD CHAIN-OF-CUSTODY RECORD 

SITE/FACILITY SITE NAME 

Sample Point: 'Fl 

AquaPak- PREP 
AquaPak" # •7^. 
Date SealedFT"-)^ I </ \/^ / f^l 

Y/ ! < MM' / ' DO 

Seal # 
Byt-^Z 

SAMPLE DATE 

SAMPLE TIME 

Source Coces 
wen 
Dewatefintj'Pressufe Peiie' . 
Sur'ice Wne< (moounomeni , 

/ I '! 1 ^7 1 -• i / 

MATRIX CODE: vVaier 
Soil 

(W) Leachate 
. .(S) Other . . . 

(C) 
.(X) 

IW) Leacnaie System 
,0) Gds Ccnoensaie . 

(1) A.f 

S; Pret'eaimeot eacii'iy . . . (P» R.vefSt'eam B'00« . . iP) So-i (S) Generation Pt . . . . (Gl 
.*,) miiijcnt lU) Lake c Ocear ID Sotiom Seoiment ... (81 Other (X1 
At Cftiueni (T) Ooifati lO) Noise |N) grmnrw 

ENS #t AquaPak- CONTENT 

SAMPLE 
1.0. 

« OF 
BOTTLES 

BOniE 
TYPE 

PRESERVATIVE 
TYPE ANALYTES/LAB GROUPS j 

FIELD 
COMMENTS 

E.M.L. 
COMMENTS 

AJ8204-A 04 G H. C L 4 C VOnSEAOlZc ^ T v. J 

AJ8204-E 0 4 f'; tviDNE 4.C VOMSD.AX 1 ]. 1 A"- - -••v. - • 
AJ82JS4-C ? HAj/. 4C V0MSC\^126 N E.c/_ 
AJ82^4-n • r NpNE 4C vorisiAx 111 E)^rL 

' ( 

7-^ 

\ V . 

• i' 
1 

y 

\ ;\ 
V 

CHAIN OF CUSTODY CHRONICLE 

natP- TimP- <^7 
1. 

AquaPak™ Opened By: (print),' 

Signature Seal 
2400 NR. 

#: ( intact: ^ 
r 

I have received these materials m good condition from the above person. 

2. Name: Signature: — 

Date: L L Time: : Remarks: _ 
2400 HR. 

I have received these materials in good condition from the above person. 

3. Name: Signature: — 

Date L i Time: I Remarks. _ 
2400 HR. 

Sealed t/.. (_rr)u f^VjPi\p ^ i 1 7 Time' 
/ 2400 HP 

Seal <= 7' -• lis intart 

AquaPak''/Sub Contr # 

. C'Zvr Sianature 

LAB USE ONLY 
Opened Ry M=^ /-/ 

-Date: 

AquaPak~/Sub. Contr. ft. TPS Temp.°C 
REGION 

_JOlJ/VTime: 1'^ • 
0 .sea,. <279? 5-. Intact. L. 



Site # 7 7 C 

WlVliX Environmental fvlonitoring Laboratories, Inc. 
Bottle Set: h 

• 1 

( A o /J > 

FIELD INFORMATION FORM Sample Point; 
.... -C 

PURGING INFORMATION 

::sz lAlJ-
.J. 

PL'f^GE DATE 
.'>'V MM DDI 

START PURGE 
l?400 Hr Cioct) 

f.uAPSEO HPS .-.AlEfl VOL IN CASING 
IGAIIOOSI 

AaUAL VOLUME PURGED 
iOallons) 

Purging Equipmeni . Dedicated-r-V4—L4J-I-
i'C»» 0"« 

PURGING AND SAMPLING EQUIPMENT 
Sampling Equipment Dedicatea j Y i C,N.l 

iCi'C.t* Onfli 

Purging Device 1 A-Submersible Pump D-Gas Lift Pump G-Bailer 

Sampling Device IF 1 B-Peristaltic Pump E-Venturi Pump H-Scoop/Shovel 

C-Bladder Pump F-Dipper/Bottle l-Piston Pump 

Purging Material -1—1 •"A-Tetlon C-Polypropylene E-Polyethylene 

Sampling Material ! X 1 B-Stainless Sieel D-PVC 

Tubing-Purging 

Tubing-Sampling 

• A-Teflon 

Dt~B-Tygon 
C-Rope X-_ 

D-Polypropylene 

E-Polyethylene 

F-Silicon 

X-_ 

X-. 

X-
^ PUBCiNG or^ER (SPECIFVI 

X-/ , / T—7^ 
•' SAMPLING OTHER (SPECIFV) 

X-

PUHGJNG OTHER (SP€CJf 

SAMPLING OTHER (SPEClFYl 

Filtering Devices 0.45-]nrr 
(SPECIFVI 

"A-ln-line Disposable B-Pressure 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECifVl 

SAMPLING OTHER (SPECIFY] 

Weil Elevation 

Depth to water 
From top ot well casing 

Groundwater Elevation 

Well Depth 

1—t—J h-H 1 ft / mcM 

1 1 1 

—a— (n/msi) 

•—•—1 U V 

i (tt/msl) 

FIELD MEASUREMENTS 

Land Surface Elevaticn 

t±i: (ft) 

]—I J I (ft/msl) 
Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

-j-l-l-L 

± 

w 
-<tt/msl) 

Tft) 

1st u. 
2nd 

3rd 

4th 

-U 

ii 

(STD) 

{STD)k 

(STD) 

(STD) 

, , I fjm/cm 
TSf—I—l~~r r"j at 25° c 

spec cono 

, . . (im/cm 
I I I I at 25° C 2nd 

3rd 

4th 

spec cone 

. nm/cm 
^ at 25° C 

I I . (jm/cm 
I M I j at 25° C 

Sample Temp. idr^c) 

(otrter par«rT>«i«f» 

(OifMf PAramptar) 

(rthw paramat**) 

FIELD COMMENTS 

. Odor; A ,'riA , f Color: nJ''/ Turbidity: A^DA. f Sample Appearance: 
(il applicRble) ! 

Weather Conditions: WlndSoaed ~ i <r AV, U Vtaedmn Precipitation Oiillonk Pf,/} i j V% 

Specific Comments: 'T?!/ != t /^/ r^^r-r, u/ / ; W c, ,'Ar,, j. f c <—(r j /T^ 

''4 /?r. K i' ,-3--^" X- -"-r ,1-^r--^/IY-VY P/ 

'i: / /? fx 4 iV /ir n, ^ 'm. -777^- r'k^/-r 

I certify that sampling procedure.s Were in accordance with applicable EPA. State and WMI protocols. 

UilLz^Liy 'AC-jx.- ••-4^// /u Y Employer: IAAF S. ! (JfO 
(SF^naimal 

EML FF ?A Ar90 
REGION 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

Site # 

Bottle Set; 

Sample Point: La Ic^l / 1,2 k !s 

PURGING INFORMATION 

1 1 1 ' ^ 
} :>eo t7J L 0^ i_2 1 i i 

.'URGE DA'C 
• Y WM PC 

riAPSED HR'--

PURGING AND SAMPLING EQUIPMENT 

•;:ARI PMRGC 
H' Ci.-Ki*! 

AATFR '/OL IN CAtS'Mj AtTTUAL VOLUME PURGED 
iGdJIons) 

Purging Equipmeni Dedicated N 

Purging Device 

Sampling Device 

Sampling Ecuipment DedicatecLfOUl ' ^ 
-<Cq'ct« o««» 

G-Bailei X-A-Submersible Pump D-Gas Lilt Pump 

I /^\ B-Perisiallic Pump E-Venturi Pump H-Scoop/Shovel 

C-Bladder Pump F-Dipper/Bottle 1-Piston Pump 

Purging Material 

Sampling Material 

_t A-Tetlon 

A I B-Stamless Steel 

C-Polypropylene 

D-PVC 

E-Polveibvlene 

X-_ 

X-_ 

X-

tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 

JL A-Teflon 

Clr-\ B-Tygon 
C-Rope X-_ _D. 

D-Polypropylene 

E-Polyethylene 

ISPECifvi 

A-ln-line Disposable B-Pressure 

F-Silicon X-_ 

G-Combination tellon/ X-_ 
Polypropylene 

C-Vacuum 

ou«GiNG OTHER (SRECIFYJ 

f>MPLiNG OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Jepth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

' I I (ft/msl) 

(ft) 

FIELD MEASUREMENTS 

Land Surlace Elevation 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

(ft/msl) 

liol (f() 

(ft/msl) 

^in 1 

Tlr Ll^ J? 

\/?it ^ (ft) 

1st 7]/ hi (STD) 

2nd 1 \nil\b\ (STD) 

3rd 

4th 

1st 
I —1 I 

at 25° C 

I I II rrm/cm 
2nd I 1.21^1^161 at 25" C 

3rd 

4th 

I (im/cm 
at 25° C 

. I fjm/cm 
^^1 at 25° C 

Sample Temp. 

U<cl( 

/\^l ?l (° C) 

Jjo. 
(oinef p«fjm«ie») 

(o(h«i p«fam«i«r) 

(other paremeier) 

FIELD COMMENTS 

Odor; Color: ^Turbidity: VC^vy 

Precipitation/2)N Outlook /•?w«s»~<atr7*" 'T-e>^/= 

Sample Appearance: _ _ Odor: <jLstldL 
(If aoplicabtel/ pT 

Weather Conditions: wino Speed D Direction /rw 

Specific Comments; ~ ^ 

Zo.n<. - 5^- /T -D: y O. /63- y ^-5" jff. 

OTF I'^il 2i2 C,' 

Sztk j2a / P.r. xtL/Te rylp/tl/f t» C/- T 
-4^ LtUi 

r^/\L.e -i'.-i A. q( LiT -A? ^ (in UXi/ 'ti' . 

I certify that samplmg^progfidures were in accordance with applicable EPA. State and WMI protocols. 

Oj • ii Employer: 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

rr 1 ---

Bottle Set: 

Sample Point: W 

^ V O 
« 

1 

C. 

PURGING INFORMATION 

An i 
ruRGE DJ^'E 

WM DO' 
•::ART OI/RCJE 

,;"<CK) Ht Ctool 
AAT£P VOL IN OSING 

iGai'ons) 
ACTUAL VOLUME PUHGEO 

(Gailonsl 

Purging Equipment 

PURGING AND SAMPLING EQUIPMENT 
Dedicated 'A^y. • N 1 Sampling Equipment Dedicated cS! 1 N | 

lC"Cl« 

Purging Device A-Submersible Pump D-Gas Lift Pump 

Sampling Device I I B-Peristaltic Pump E-Venturi Pump 

C-Bladder Pump F-Dipper/Botlle 

G-Bailer 

H-Scoop/Stiovel 

l-Piston Pump 

Purging Material 

Sampling Material 

AJ A-Tetlon C-Polypropylene 

^ I B-Stainless Steel D-PVC 

E-Polyettiylene 

Tubing-Purging 

Tubing-Sampling 

^ I A-Teflon 

AL- I B-Tygon 
C-Rope X- ^ 

D-Polypropylene 

E-Polyettiylene 

F-Silicon 

X-_ 

X-_ 

X-_ 

X-_ 

X-_ 

puRGiWi OTHefi (SpecjFYi 

SAMPLING OTHER (SPEDFY) 

PURGING OTHER JSPEOFY) 

SAMPLING OTHER (SPGCIFVl 

G-Combination teflon/ X-_ 
Polypropylene 

PURGING CTH6H (SPECIFy) 

SAMPLING OTMcB (SPECIFVI 

Filfering Devices 0,45 /A: 
ISPECIFY) 

A-ln-line Disposable B-Pressure C-Vacuum 

Well Elevation -X" 5" 

I -IE) 

7 
LD MEAS 

(ft/msl) 

JUREMENTS 

Land Surface Elevation i1 "f (ftymsl) 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

1st 

2nd 

3rd 

4th 

/ I Iv 

! 

(ft) 

(fl/msl) 

(it) 

Depth to water 
From (and surface 

Groundwater Elevation 

Stickup 

it I I (ft/msl) 

LklzJ(ft) 

(STD) 

1st 
. . fimtcm 

/ -^1 at 25= C 

I ^m/cm 
2nd I /1 5 I f ic:> loj at 25= C 

•jp€C cona 

3rd 

4th 

, . (jm/cm 
/ ^1 at 25= C 

I pm/cm 
/ I'yb bj at 25= c 

Sample Temp. ° C) 

SL AIL 
(0<h«r oar«me(er) 

(oih«r p«farT>€>ef) 

(otrw 

Sample Appearance: 
(tl applicable) 

Weather Conditions: wind Speed ^ 

FIELD COMMENTS 

_ Odor: 'S/Fcy/pf Color: 

. Direction. 

Turbidity; 

. Precipitatiorv^N Outioolr a 

Specific Comments: ^ ;'nintc-y~ 

2o. Cyl-ll Ht- A. 2 X 0. IC,\- i" V V-S 

[J^. II J'-J .^/-f Q'iiS' AAI 

f-ai J-
A/J 
LLZH-. 

V,O5 ryKV mNs-W A 
I certify that sampling procedures wpre in accordance wiih applicable EPA, State and WMl protocols. 

^ ^ 0 P^nlnvnr /C / 



WMX Environmental Monitoring Laboratories, inc. 

FIELD INFORMATION FORM 

Site ft 0 
Bottle Set; A[kj3WI7ICtl 

Sample Point: U/' La 
PURGING INFORMATION 

LL is ' 
ruHGe DA'f 
••Y PS-

0 
• i J 

#
—

 
U

l 

AHI PufVGf tLAPSED HPS •••i'EHL'Ol 'N CASING 
6 

Purging Equipment 

(;''400 Ht tS,x*i) (OdHOnsi 

PURGING AND SAMPLING EQUIPMENT 
DePicaied CLCT i N ! Sampling Equipment 

AOUAL VOLUME PUCGEO 
iGaiions) 

Dedicated tXS I N j 

Purging Device 

Sampling Device 

A-Submersible Pump D-Gas Lift Pump 

I I B-Peristaltic Pump E-Venluri Pump 

C-Bladder Pump F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

Purging Material 

Sampling Material 

8 

A. 
A-Teflon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

Tubing-Purging 

Tubing-Sampling 

I A-Teflon 

I I 8-Tygon 
C-Rope X-.. 

Filtering Devices 0.45 ^:l A-ln-fine Disposable 

D-Polypropylene 

E-Polyetfiylene 

F-Silicon 

X-. 

X-_ 

X-_ 

X-_ 

X-_ 

PUPGtNG OTM€« <SP6CJFV) 

SAMPLtNC OTHER (SPfClFV) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

(SPECIFY) 

8-Pressure 

G-Combination tellon/ 
Polypropylene 

C-Vacuum 

PURGING (^THER (SPECIFY) 

SAMPLING OTHEP (SPECIFY) 

^1^ Depth to water 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

^1 l5|-?lyi/[iJ (ft/msl) 

l(Cl7kl (ft) 

FIELD MEASUREMENTS 

Land Surface Efevation 

si y |7| 3I7I (ft/msl) 

(ft) 

(ft/msl) 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

fdikJdt) 

(ft/msl) 

.421x1 (ft) 

1st I kjoLI (STD) 

2nd 

3rd 

4th I lyiVlv^l (STD) 
pti 

tsf 
|jm/cm 
at 25° C 

I . pim/cm 
2nd iVl:^ri?bj at 25° G 

3rd 

4th 

, I pm/cm 
at 25° C 

soec cono 

I fjm/cw 
^1 at 25° C 

Sample Temp. /Ivjolr c) 

In. 
(Oltwc partmwar) 

<oih«r paramcier) 

p«ram«t«<-| 

Sample Appearance: 

FIELD COMMENTS 

Odor; Color; Turbidity; 
(i( apphcabic) 

Weather Conditions; wind Speed C2. Direction^ Precipilatiory^N nuilnnk - 7^ 

Specific Comments; (y\.P. - 7^ p linnestr^ Cct-it 

lO-lA-Lnu - r?.Z L.2 c^J. 

_i5 die? 5 f ruf i/rJur^'5 /n^70>/r^k ti-ta 1^' 125 "fy. rw f.-

A Lr. AL 2-2SZ2 <2^ Ca- "AH . 

T 
H.'^c 

[) vOl'.A^ p/(- 5.^1. 

AJOJ- {\H' %-iA 
^ 9sr:.4rr^. 

I certify that sampiingptpceduxes were m accordance with applicable EPA. State and WMI protocols. 

/ /,/.-(] f) Fmolover; 



WMX Environmental Monitoring Laboratories, Inc. 

FIELD INFORMATION FORM 

Site # r•^ Q~ 
1 \ ! 

Q~ 

Bottle Set; 
i 

Sample Point: M 

CJ 

k ti 
PURGING INFORMATION 

/oV 
pufice CAtt 
I^Y MM COl 

S'ART PiJPtji. 
L-iOO H- Clcv:^: 

i '.AOStO AAlERVOl IN CASIN(') 
iGiMQISl 

2^ 
ACTUAL VOLUME PURGED 

(Gai»ons) 

Purging Equipment 

PURGING AND SAMPLING EQUIPMENT 
Dedicateo N i Sampling Equipment Dedicated cfl?! I N | 

Purging Device 

Sampling Device 

A-Submersible Pump D-Gas Lift Pump 

I I B-Peristaltic Pump E-Venluri Pump 

C-Bladder Pump F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

Purging Material I f) I 

Sampling Material I ft i 

A-Teflon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Polyethylene 

Tubing-Purging 

Tubing-Sampling 

I I A-Tellon 

I GL-1 B-Tygon 
C-Rope X-

D-Polypropylene 

E-Polyethylene 

X-_ 

X-_ 

X-_ 

X-. 

X-. 

PUWGING CTMCH ISPEClfvl 

SAMSUNG 0TH6H (SPECIFVI 

ruPCiNG OTHEP (SPECIFV) 

I (SPECIFV) 

Filtering Devices 0.45 n:l • A-ln-line Disposable B-Pressure 

P-Silicon 

G-Combination teflon/ X-
Polypropylene 

C-Vacuum 

SAMPLING OTHER (SPECIFY! 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

FIELD MEASUREMENTS 

i Well Elevation 

Depth to water 
•rom top of well casing 

Groundwater Elevation 

Well Depth 

1st 

2nd 

3rd 

4fh 

1 
1 I'IA 

Tlif il/r. 

/ 

(ft/msl) 

(fl/msl) 

Land Surlace Elevation 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

t M ^ / Ifaa 1 

7i/ 
1 tidbl 

(ft/msl) 

1st 
I fjm/cm 

VIVlybj at 25° C 

j j I ^m/c/Tj 

2nd K/lvk.bj at 25° C 
spec. con<a 

I I ^m/cm 
3rd |4ylVl9b| at 25° C 

Spec cona 

, I (im/cm 
•YI STclql, at 25° C 4th 

Sample Temp. 

UMfl 

( l3 C) /»^ • 
(otr»«r patimater) 

(oth«( paramaier) 

(OffMf pAr«<n«l€<) 

Sample Appearance; 
(if applicable) 

Weather Conditions; wind speed c2_ 

FIELD COMMENTS 

. Odor; Color; //«»-> Turbidity; 

Direction JU 'jtk. . Precipitation(2?J Outlook n 

Specific Comments; /V?- P- ~ Ta lyx^. 

.h/- // t/.a^ yo. /Ci •:> <TV^y. 

/iL 

I certify that sampling progedures were in accordance with applicable EPA. State and WMI protocols. 

Employer: 



WMX Environmental Monitorina Laboratories, Inc. 

\=IELD INFORMATION FORM 

Site /r 

Bottle Set: 

Sample Point: 1^ 

dubMI?J3 
4 

PURGING INFORMATION 

J. 
'CjPGE DA:f 

' OOl 

-L 1^,6 s zk 
CLAPseo HPS 

'2«00 Hf P.iocfci 
A'ATfR t.'OL INCASING) 

iCaliorvtl 
ACTUAL VOLUME PURGED 

iCaiions) 

Purging Ecuipment 

PURGING AND SAMPLING EQUIPMENT 

Dedicated ' N I Sampling Equipment Dedicated OP 1 j N 
(C.»Cl« OO*! 

Purging Device 

Sampling Device 

A-Submersible Pump 

B-Peristaltic Pump 

C-Bladder Pump 

D-Gas Lift Pump 

E-Venturi Pump 

F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

l-Piston Pump 

Purging Material 

Sampling Material 

A 
JL 

A-Teflon 

B-Stainless Steel 

C-Polypropylene 

D-PVC 

E-Pdiyethylene 

Tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 fj; 

O I A-Teflon 

I O.I B-Tygon 
C-Rope X- /J 

D-Polypropylene 

E-Polyetftylene 

F-Silicon 

X-_ 

X-. 

X-. 

X-_ 

X-_ 

PURGING OTHCR (SP€CIPY) 

SAMPLING OTHCR (SPECIFY) 

PURGING OTH€R (SPECIFY) 

SAMPLING 0TM€R (SPECIFY) 

A-ln-iine Disposable 
ISPECIFYI 

B-Pressure 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

Well Elevation 

Depth to water 
•^rom top of well casing 

Groundwater Elevation 

Well Deptti 

1st 

2nd 

3rd 

4th 

• ^ I (ft/msl) 

r bl / I/ I (fi) 

FIELD MEASUREMENTS 

Land Surface Elevation 

51^ \ \ (ft/msl) 

/ (ft) 

Depth to water 
From land surtace 

Groundwater Elevation 

Stickup 

51 ZiCA 

/I'? in 

(ft/msl) 

(ft) 

(ft/msl) 

1st 
, . I fjm/cm 

^ at 25° C 

. I fim/cm 
2nd lH'l7l:^bj at 25° C 

spec cond 

[ [ ( ^m/cm 
3rd I k-/I^UIoj at 25^ C 

j J ^m/cm 
4th at 25° C 

Sample Temp. C) 

{oth«f p*tam«»er) 

(0(rt«f patjm€t«r) 

(olh«f pa»«m«ief) 

Sample Appearance; 
(<l applicable) 

Weather Conditions: wind Speed 

FIELD COMMENTS 

. Odor: SV/Vrw Color: Jrie^ Turbidity; Tf 
. Direction _ Oa AH Precipifalion^N Outlook 

Specific Comments: • P ~ T^p rr^ 
a> 

/'7.5g-/o.//= V A .2 X3r 

^ i I 

^ 705*7 <P>-> 

^fcCL-clu rC.C-lyirx:^^ 
/ ! > 0 

t-o dtpxl/u 
.A O ' ' 

Jt-L UL X P't/'r-gg 

piftba 

-fcse^— A? /taV A 

I certify mat sampling^£rocgduree were in accordance with app'ft6able EPA, State and WMI protocols. Ci 

<PJ y f').. .rfigj! Employer: 



WMX Environmental Monitoring Laboratories, Inc. 

'FIELD INFORMATION FORM 

Site # lofe 
Bottle Set; 

? 7 

PURGING INFORMATION 

r-u«G£ DATE 
Y> MM OS; 

:"AfiT pyf-iGE 
,.'4O0 H' Ciork) 

( LAPSED MH^ WATER VOL INCASING 
iGal'd?! 

'CTUAL VOLUME PUSGED 
iGjIlonsi 

Purging Equipment 

PURGING AND SAMPLING EQUIPMENT 

Dedicated i N I Sampling Equipment Dedicated i N i 

Purging Device 

Sampling Device 

A-Submersible Pump 0-Gas Lift Pump 

B-Peristaltic Pump E-Venturi Pump 

C-Bladder Pump F-Dipper/Bottle 

G-Bailer 

H-Scoop/Shovel 

I-Piston Pump 

Purging Material 

Sampling Material 

_QJ A-Tetlon 

A I B-Stamless Steel 

C-Polypropyiene 

D-PVC 

E-Polyethylene 

X-_ 

X-. 

X-. 

X-

PURGING CTTMEW (SPECIPV) 

SAMPLING OTMgR {SPECIFY) 

PURGING OTHefl (SPECIFY) 

Tubing-Purging 

Tubing-Sampling 

Filtering Devices 0.45 

<C- I A-Tellon 

C- I BTygon 
C-Rope X-

•-Polypropylene 

E-Polyettiylene 

(SPECIFYI 

A-ln-iine Disposable B-Pressure 

F-Silicon X-_ 

G-Combination teflon/ X-_ 
Polypropylene 

C-Vacuum 

SAMPLING or HER (SPECIFY) 

PURGING OTHER (SPECIFY) 

SAMPLING OTHER (SPECIFY) 

FIELD MEASUREMENTS 

Well Elevation 

Depth to water 
From top of well casing 

Groundwater Elevation 

Well Depth 

1 
7 

1/ ? 

(f1/msl) Land Surface Elevation 

Depth to water 
From land surface 

Groundwater Elevation 

Stickup 

€1 I (ft/msl) 

•^1 I (-ft) 

^ "^1^1 "Si^ I (ft/msl) 

4/lyl(ft) 

1st 

2nd 

'lin\ I i (STD) 

"ijli/l (STD) 

3rd I \lin\c:>\ (STD) 

4th 

ph 

(STD) 
ph 

1st 

2nd 

I ,11 pm/cm 
I at 25° C 

Spec cond 

. . ^m/cm 
:2.1s!/ bj at 25° c 

, I pm/cm 
3rd I 5 1/ b j at 25° C 

Spec cond 

4th I l;^5bkl ar25° c 

Sample Temp. / 1^1/ l(° C) 

jLflL 

(Oltvsf parameiar) 

(olh*f p*fam«t«r) 

Sample Appearance: 
<il applicable) 

Weather Conditions: wind Speed rC 

FIELD COMMENTS 

. Odor: /l/iptve- Color: 'Tin 

. Direction, 

. Turbidity: yrnry 

. Precipitatior|3!N Outlook 

Specific ific Cnmment.s- ff) P. ~ T2^ T 

1 u <p (2^ 7 
/c.ciy /-L y.? 

• iTd.'i I ty ^ rN:/ /tpa'Xk?. 

7^ ^ haiU^ •/4 £1^ 

I certify that sampling procedures were m accordance with applicable EPA. Stale and WMI protocols. 

Employer: Tr/" / 
/ F 



G120S 

4/29/94 2/14/94 11/11/93 7/01/93 4/01/93 1/06/93 10/02/92 7/01/92 4/02/92 1/03/92 10/02/91 7/02/91 4/0.3/91 1/04/91 

\celone ug/l <600 <120 <240 < 1 20 <48 <850 <340 <170 <170 <170 < 170 < 1 70 .. 31 • 1 70 
)ichlorodifluoromrth.ine ug/1 <100 38 <40 <20 <10 <250 <100 <50 <50 <50 <50 <50 < 10 <50 

lethylene Chloride ug/l <130 <25 <50 <25 <10 <125 <50 <25 <25 <25 < 25 < 25 <5 <25 
laphthalene ug/l <10 <10 < 10 < 10 < 10 < 10 <10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 

.4-DDE ug/l <1 <1 < .1 <1 <1 <1 < .2 < .1 <1 < 1 <1 ' 1 • 1 <. 1 

<luminwrTi ug/l <200 <200 <200 < 200 <600 <200 <1000 <200 < 200 < 200 < 200 < 2(rO •- 200 < 200 

rfsenic ug/l 35.2 29.2 <10 59.2 44.2 <70 <10 23.1 43.0 40.5 60 5 <60 <30 32.2 
arium ug/l 922 1000 1020 726 1080 1060 1020 1 160 982 1010 888 981 930 1090 

on ug/l 16400 16800 15800 1 1900 18300 15700 14400 1 7400 15600 13200 14500 1 2 300 14 300 15 200 

ead ug/l <5 <16 <5 <5 <5 <5 <5 <5 <250 <5 <25 c 5 < 5 <5 

odium ug/l 110000 121000 118000 104000 139000 130000 143000 147000 132000 128000 112000 132000 130000 153000 

inc ug/l <20 <20 <20 <20 <84 <20 <20 42.2 < 20 < 20 < 20 < 20 < 20 <20 

hloride mg/l 347 373 326 306 263 661 306 319 283 332 276 269 2 70 300 

luoride mg/l 0.43 0.38 0.39 0.40 0.38 0.40 0.48 0.44 0.34 0 43 0 47 0 44 0 46 0.47 

10/24/90 7/23/90 4/26/90 1/22/90 10/24/89 7/25/89 4/24/89 1/30/89 10/27/88 7/28/88 4/29/88 4/3n.'a7 11/2V§5_ 

.cotone ug/l <170 <34 <170 <34 <34 <34 <10 22.1 59.3 23.4 < 10 < 10 10 7 NT 

'ichlorodifiuorome thane ug/l <50 <10 <50 23 18 14 <10 <10 77.8 33.6 64.6 24 3 43 8 NT 

lethylene Chloride ug/l <25 <5 <25 <5 <5 <5 <5 5 28 5.79 13 4 <20 5 /O < 2 n H 20 

laphthalenc ug/l <10 < 10 <10 1 2 14 23 20 18.9 21.4 8 3 23 0 29 0 4 01! < 1 .6 

,4'-DDE ug/l <1 <1 <1 <1 <1 <1 <.l <10 <1 <1 <20 HT 98 NT 

• luminum ug/l <200 <200 <200 783 <200 549 <200 

rsenic ug/l 45.6 50.2 32.0 50.5 52.5 73 40.3 38 48 51 34 50 58 18 

arium ug/l 991 906 907 1060 812 1060 964 939 1090 930 865 846 781 NT 

on ug/l 15400 14000 15400 17400 13000 1 2500 15600 13600 16700 16100 15400 14 200 15500 1620 

tad ug/l <5 <5 <5 <50 <25 <5 <5 90 <10 <4 <8 <4 < 4 <4 

odium ug/l 126000 143000 136000 148000 128000 131000 158000 131000 137000 127000 117000 1 26000 115000 114000 

inc ug/l 83.8 <20 <20 21.7 <20 <20 <20 126 10 360 <10 < 10 107000 NT 

hloride mg/l 309 306 309 306 212 273 258 200 300 260 460 250 NT 240 

luoride mg/l 0.50 0.44 0.45 0.51 0.46 <.05 .47 .4 .7 .6 .8 .5 .44 NT 

T = NOT TESTED 



G121S 

4/29/94 2/15/94 11/12/93 7/02/93 4/02/93 1/07/93 10/02/92 7/02/92 4/03/92 1/03(92 10/02/91 7/02.91 4.03'91 1,04/91 

uo/l <600 <120 < 1 20 < 170 <240 <340 <340 <340 < 170 < 340 < 340 . 3.10 . 3.10 • 340 

len^cnr ug/1 280 210 220 280 240 310 240 220 <5 250 210 2 30 200 190 

;hlorohen;rne ug/l <50 40 37 58 43 57 <50 <50 < 25 <50 <50 < 50 51 <50 

thvlbenzenc ug/l <50 <10 <10 <14 <20 <50 <50 <50 <25 <50 <50 <50 <50 < 50 

oiuena ug/l <50 <10 <10 < 14 <20 <50 <50 <50 < 25 <50 <50 •: 50 <, 50 <50 

Methylene Chloride ug/l <130 <25 <25 <36 <50 <50 <50 <50 < 25 <50 <50 <50 •: 50 <50 

•-Chlorophcnol , ug/l < to <10 <10 <10 < 10 <10 <10 <10 < 10 < 10 < 10 •- 10 <. 10 < 10 

.4-Dichlorophenol ug/l .<10 <10 <10 < 10 <10 < 10 <10 <10 < to < 10 < 10 < 10 < 10 < 10 

,4-DimeIhvlphenol ug/l <10 <10 <10 <10 <10 1 2 10 <10 1 1 < 10 1 2 19 1 9 19 

henol ug/l <10 <10 <10 <10 <10 < 10 < 10 <10 <10 < 10 <10 < 10 10 < 10 

,2-Dichlornhenzr.ne ug/l <10 <10 < 10 <10 < 10 <10 <10 <10 < 10 < 10 < 10 10 > 10 < 1 0 

snthracene ug/l <10 <10 <10 <10 <10 < 10 <10 <10 < 10 < to < 10 < 10 • 10 < 10 

laphthalene ug/l <10 <10 <10 < 10 < 10 15 <10 < 10 10 10 < 10 < 10 1 2 13 

\niline ug/l <10 <10 <10 < 10 <10 10 <10 < 10 < 10 < 10 < 10 < 10 1 0 < 10 

l-Chloroaniline ug/l 55 125 120 <10 41 93 90 48 56 68 220 230 150 1 60 

^ + p-Cresols ug/l < 10 <10 <10 < 10 <10 <10 <10 <10 < 10 < 10 <10 < 10 <: 10 •7 10 

,4-Dioxanc ug/l 140 130 190 < 110 140 56 80 97 68 81 69 100 1 20 90 

iylene, m ug/l <50 <10 <10 <14 <20 <50 <50 <50 <25 <50 <50 <50 < 50 < 50 

Xylene, o + p ug/l <50 <10 <10 <14 <20 <50 <50 <50 < 25 <50 < 50 < 50 50 < 50 

.,4'-DDT ug/l <•1 <1 <.1 <1 < .1 <1 <1 <1 < .1 <1 < 1 < 1 <1 < .1 

,6-Dichlorophenol ug/l <10 <10 <10 <10 <10 <10 <10 < 10 <10 < 10 <10 < 10 < 10 < 10 

Jtrminum ug/l <200 <200 <200 < 200 <200 < 200 <2000 <200 < 200 < 200 < 200 < 200 • 200 •. 200 

\rsenic ug/l <14 <28.0 11.4 <10 <10 <10 <10 <70 <10 <10 <35 <30 <30 19.3 

tarium ug/l 626 677 509 522 663 559 4 60 574 508 412 301 228 < 200 210 

Ihromiirm ug/l <10 < 10 <10 <10 <10 10.5 

on ug/l 821 1250 783 1730 1590 2060 3490 47 20 1060 862 3030 1 860 736 688 

ead ug/l <16 <32 <5 <16 <6.4 <10 <25 <25 <5 <50 <25 < 25 <25 < 25 

• odium ug/l 3100000 2800000 2960000 3150000 3290000 3290000 4040000 3700000 3740000 3990000 4090000 3560000 3560000 4290000 

inc ug/l <20 <20 <20 <20 <20 <20 < 20 <20 <20 <20 <20 < 20 < 20 <20 

ihlorldo mg/l 5260 5580 5480 6130 6690 6690 7640 9070 8550 7.160 7840 7210 6630 9840 

luoride mg/l 1.93 1.91 2.22 2.05 1.86 2.00 2.10 2.1 2.20 2.28 2.42 2 5 2 9 2 7 



G121S 

10/24/90 7/24/90 4/26/90 1/22/90 10/24/89 7/26/89 4/24/89 1/31/89 10/27/88 _7/28/88_ 4/29/88 ^28/80 4,.30,'87 11/2 1/85 

\cetone ug/1 <340 <340 <310 <340 <340 <34 <10 4.1 <50 1 1 9 <10 < 10 22 2 NT 
iemene ug/l 240 230 260 200 230 250 260 178 205 <4.4 264 •.-4 4 371 2 70 
;hIoroben2ene ug/l 51 51 59 <50 56 63 61 64 8 65.9 22.0 79.4 33 4 '13 4 59 4 
thylbenzene ug/l <50 <50 <46 <50 <50 15 17 14.4 <36 11 2 17 3 1 7 8 1 9 R NT 
oluene ug/l <50 <50 <46 <50 <50 1 1 <5 9 95 < 30 <6 0 34 5 18 3 59 5 67 1 
lethylene Chfbride ug/l <50 <50 <46 <50 <50 6 2 7.5 5 84 560 7 28 <28 V 2 8 <28 7 10 
•Chlorophcnol ug/l < 10 <10 <10 <10 <10 <10 <10 5.45 9.53 7 09 1 1.6 13 3 24 7 25 0 
,4-Dichlofophenol ug/l <10 <10 < 10 <10 <10 < 10 < 10 <2 9 <2 9 3 32 <28 4.02 16 0 < 2.7 
,4-Dimethylphenol ug/l <10 26 26 26 32 40 32 25 3 32.2 17.9 32.0 32 5 54 6 30.3 
henol ug/l <10 <10 <10 <10 <10 <10 23 < 1 .6 < 1 6 1 61 < 1 5 4 83 17 1 47.0 
, 2'Dichininl;c n7<Mir; ug/l <10 <10 <10 < 10 <10 <10 <10 6.17 9 76 5 07 5 64 6 63 6 93 3 29 
\nthracenn ug/l <10 <10 <10 < 10 <10 < 10 <10 <2.0 < 2.0 <4 3 < 1 .9 < .! 0 2 0/ NT 
JaphthaJonc ug/l 17 < 10 16 15 21 28 <10 18.1 20 3 <3 6 15 6 19 5 14 1 1 3 
aniline ug/l <10 <10 <10 < 10 10 13 < 10 < 1 1 < 11 < 23 16.1 26 9 38 5 491 
-Chloroanilifie ug/l 220 180 170 160 200 240 57 220 198 < 23 109 109 4 06 NT 
1 + p-Cresols ug/l <10 <10 < 10 <10 <10 < 10 <10 < 1 1 <11 < 10 1 1 .9 < 10 30.4 25.7 
,4-Diox.ine ug/l 51 54 <50 <50 <50 <50 <50 <13 <13 < 13 < 1 3 < 13 57 2 NT 
'yiene, ni ug/l <50 <50 <46 <50 <50 <10 1 1 <10 <50 < 10 1 3 8 1 2 2 16 5 NT 
Xylene, o + p ug/l <50 <50 <46 <50 <50 10 12 14.9 <50 13 4 20 3 20 9 24 0 NT 
A'DDT ug/l <1 <.1 <1 <.1 .1 < 1 <1 <13 <1 < 1 <21 in .475 NT 
,6-Dichlornph(^nol ug/l <10 <10 <10 < 10 <10 <10 <10 < 1 1 < 1 1 < 1 1 < 10 •• 10 17 0 

vluminiim ug/l <200 < 200 <200 < 1000 < 200 373 320 
Nfsenic ug/l 20.2 31.9 44.6 <10 18 35 9 45.6 10 21 21 23 20 1 6 32 
arium ug/l < 200 <200 <200 < 200 <200 <200 206 47 192 1 74 163 210 203 NT 
;hroniium ug/l 

on ug/l 602 683 227 990 664 142 610 230 232 343 97 14 1 1 10 < 30 

ead ug/l <50 <10 <5 <5 <5 <5 <5 <4 <10 <4 <4 < 4 R 6 
odium ug/l 4260000 4670000 5110000 4720000 600000 5110000 4260000 5130000 6550000 5400000 5710000 5020000 5.340000 6220000 

inc ug/l <20 <20 <20 <50 <20 < 20 26 <10 <10 10 <10 < 10 837 NT 

hlorido rng/l 8350 7610 80900 747 7070 8790 8170 9000 9700 9000 8900 9000 tir 1 1 000 

luoride mg/l 2.9 3.1 3.2 3.4 4.4 5.7 3.9 1.1 5.7 6 9 15 3 4 2 6 NT 

T • Not Tested 



G123S 

4/29/94 2/15/94 11/12/93 7/01/93 04/02/93 1/07/93 10/02/92 7/02/92 4/03/92 J/03/D2 10/02/91 7/01/9 1 4/0.3. 'J I 1/04.'91 

celone ug/l <480 <120 <120 45 <240 < 243 <340 <523 <340 <406 <4 25 < 340 6 20 • 1 360 

cnzene ug/l 220 170 16 240 110 240 180 290 320 350 320 290 390 420 

. 1 - Dichloroothvlfiie ug/l <40 <10 <10 <5 <20 <35 7 <50 <76.9 <50 < 71.5 <62.5 <50 56 398 

lethylene Chloride ug/l <100 <25 <25 <5 <50 <35 7 <50 <76.9 <50 <715 <62 5 <50 • 50 < 200 

inyl Chloride^ ug/l <80 <20 <20 <10 <40 <71 4 <100 < 154 < 100 < 143 < 1 25 100 310 800 

olueno ug/l <40 <10 <10 <5 < 20 <35 7 <50 < 76 9 <50 <715 <02 5 : 50 71 < 200 

Chlorophenol ug/l <10 <10 <10 <10 <10 < 10 <10 <10 <10 < 10 < 10 < 10 < 1000 < 1 000 

.4-Dichlorophenol ug/l <10 < 10 <10 <10 <10 < 10 < 10 <10 <10 < 10 < 10 < 10 < 1 000 < 1000 

.4-Dimethylphenol ug/l <10 <10 <10 < 10 <10 < 10 < 10 <10 < 10 < 10 < 10 < 10 < 1000 < 1 000 

.6-Dichlorophennl ug/l <10 < 10 <10 <10 <10 < 10 < 10 <10 <10 < 10 < 10 < 10 < 1 000 < 1 000 

\&p-Cresols ug/l <10 <10 <10 <10 < 10 <10 < 10 <10 11 36 30 ca < 1000 < 1000 

-Chioroaniliiie ug/l <10 18.1 <10 <10 18 <10 21 12 < 10 42 < 10 27 < 1000 < 1000 

henol ug/l 16 29.5 <10 <10 <10 < 10 41 33 140 640 2500 2 292 7900 21000 

aphthalcne ug/l 10 <10 <10 <10 <10 < 10 < 10 <10 < 10 10 <10 •: 10 < 1000 < 1 000 

niline ug/l <10 < 10 <10 <10 <10 < 10 31 11 18 23 < 10 18 < 1000 < 1000 

,4'-DDT ug/l <1 <1 <•1 <1 <1 <1 < .1 <1 <1 <1 <1 <: 1 < 1 <1 

,4-Dioxano ug/l 2B0 380 230 170 180 330 150 290 390 370 300 2 70 610 710 

.cctonitrile ug/l <20 <20 <20 <20 <50 15 65 

duminum ug/l <200 <200 <200 <200 <200 <200 < 1000 <200 < 200 < 200 < 200 < 200 < 200 < 200 

.rsenic ug/l <10 <10 <10 <14 <10 <10 <10 <140 <35 <10 <35 < 30 <30 19.0 

arium ug/l 410 568 288 513 454 577 549 587 1010 1440 1100 1 250 1600 1980 

on ug/l 294 266 <100 397 140 155 392 293 963 720 187 289 1530 1230 

ead ug/l <5 <6.4 <5 <5 <16 <25 <25 <25 <50 <25 <25 <25 <25 <25 

odium ug/l 369000 511000 357000 415000 455000 453000 512000 454000 535000 493000 467000 535000 697000 730000 

inc ug/l <20 <20 <20 <20 <20 <20 <20 <20 <20 < 20 < 20 < 20 < 20 < 20 

hloride mg/l 1370 1640 960 1500 1110 1440 1460 1300 1840 1900 1450 1 750 24 10 2530 

luoride mg/l 0.38 0.36 0.33 0 34 0.31 0.32 0.36 0.34 0.28 0 31 0.24 0 34 0 32 0 32 

A - Not Analy7crl 



G123S 

10/24/90 7/24/90 4/26/90 1/22/90 10/24/89 7/25/89 4/25/89 1/30/89 10/28/88 7/29/88 4/M/88 1/28/88 4/30.di7 1 1.'2 1/85 

Acetone ug/l <3400 < 340000 < 68000 <34 <6800 <34 10 428 92 6 72.1 165 1 3 9 20 0 NT 
3enzene ug/l 790 <10000 <2000 550 330 600 370 66.3 13 6 20.0 19.5 <4 4 G 4 32.0 
1,1-Dichloroettiylone ug/l 2900 <50000 20000 5500 2400 4400 4100 167 2.90 48 8 24 4 <28 18 5 144 
Vlethylene Chloride ug/l 3200 <50000 30000 16000 5400 14000 23000 1440 16.3 15.5 680 < 2 8 5 27 < 2 a 
Vinyl Chloride ug/l <1000 <100000 < 20000 <10 <2000 620 400 419 <10 NT <10 <• 10 13.9 36.7 
Toluene ug/l <500 < 50000 <10000 130 <1000 <5 <5 25 3 <6 0 <6 0 < 6.0 <60 <6 0 14 5 
2-Chloroplienol ug/l <2000 <2000 < 1000 1 20 65 96 97 32.2 3 4 6 68 7.23 7 43 < 3 4 17 3 
2,4-Dichlorophennl ug/l <2000 <2000 1600 700 250 400 180 18.7 < 2 8 <2.8 3 68 <29 < 2 8 ND 
2,4-Dimethylphenol ug/l <2000 <2000 <1000 <10 1 2 13 14 <2 8 <2 8 NO ND ND ND ND 

2,6-Dichlorophennl ug/l <2000 <2000 <1000 160 79 100 68 20 9 < 10 < 10 <10 < 1 1 < 10 ND 
n&p-Cresols ug/l <2000 <2000 < 1000 132 240 280 188 36 0 < 10 <10 <10 < 1 1 < 1 0 ND 
t-Chlorooniline ug/l <2000 <2000 <4500 130 97 140 73 12.3 < 10 < 10 < 10 < 1 1 ND ND 

•'hcnol ug/l 29000 78000 70000 45000 32000 28000 16000 4250 51.4 2 24 2 12 2 -12 ' 1 r. < 1 .5 

\|aphthalene ug/l <2000 <2000 <1000 158 23 27 29 11.8 10.5 <1.6 2 49 10 6 < 1 6 4.08 

Aniline ug/l <2000 <2000 < 1000 180 120 1 20 160 48 1 < 10 < 10 < 10 1 7 6 < 10 78 3 

t,4'-DDT ug/l <1.0 <•1 NA <1 <.l <.l <1 <.10 <1 < 1 < .20 NT 3:).l NT 

1,4-Dioxane ug/l 300 870 510 650 <50 300 <50 

Aluminum ug/l <200 <200 <200 <1000 <200 407 348 

Arsenic ug/l <30 17.1 <10 <10 15.7 16.1 17.2 <4 <4 <4 <4 ' 4 •I <4 

3arium ug/l 1620 1570 1620 1590 836 910 1060 615 344 375 318 315 253 NT 

ron ug/l 1800 893 748 630 156 172 179 90 81 102 100 92 69 59 

.ead ug/l <25 <10 <5 <50 <5 <5.0 48.7 <4 <10 <4 <4 6 5 4 

Sodium ug/l 608000 689000 762000 716000 783000 674000 959000 820000 846000 857000 916000 1010000 695000 488000 

2inc ug/l <20 <20 <20 24 0 <20 <20 <20 < 10 <10 < 10 < 10 < 10 303000 NT 

Shloride mg/l 1980 2750 25600 238 1500 1840 2090 200 1 700 2000 2300 1 /OO NT 11 00 

-luorido mg/l 0,37 0.28 0.25 .28 .35 .32 .26 .3 .9 .6 6 5 •12 NT 

>JD - Not Detected 

JT - Not Tested 



G124S 

4/29/94 2/15/94 11/12/93 7/02/93 4/02/93 1/07/93 10/02/92 7/02/92 4/03/92 1/03/92 10/02/91 .7/02/91 4'03.. 91 1/04/91 

vcDione ug/l <240 <34 <34 <48 <34 <34 <170 <170 <34 <58 <34 - 34 ' 3.) 34 
lenzene ug/i <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 -. 5 <5 
Methylene Chloride ug/l <50 <5 <5 <10 <5 <5 <25 <25 <5 16 <5 <5 <5 <5 
l,4'-DDT ug/l <.1 <.1 <1 <1 <1 <1 <1 <1 <1 < 1 <1 V- . 1 1 <1 
1.4--DDE ug/l <•1 <.1 <1 <1 <1 < 1 <1 <1 <1 <1 < 1 < . 1 < 1 < 1 

,4-Dioitane ug/l <50 <50 <50 <50 <50 <50 <50 21 24 29 19 35 2tl 16 

Uuminum ug/l <200 <200 <200 <200 <200 <200 <1000 < 200 < 200 < 200 <200 < 200 < 200 <200 
usenic ug/l <10 <10 <10 <10 <10 < 10 < 10 <10 < 10 < 10 <35 < 10 < 10 < 10 

iarium ug/l <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 < 200 < 200 < 200 <200 

on ug/l 600 1 140 206 1330 1060 2020 4110 24 70 2950 1630 3360 1 950 1 750 4 280 
ead ug/l <5 <16 <5 <16 <16 <25 <25 <25 <25 <25 <25 < 25 < 25 < 25 

• odium ug/l 346000 293000 292000 329000 403000 353000 339000 329000 305000 28.1000 267000 283000 277000 300000 
inc ug/l <20 <20 <20 <20 <20 <20 65.3 <20 <20 < 20 <20 < 20 < 20 < 20 

ihloride mg/l 1330 1320 1200 1440 1390 14 70 1390 I 180 1 280 1380 1 100 1090 1070 1030 

luoridc mg/l 0.34 0.32 0.40 0.33 0.30 0.30 0.34 0.41 0.36 0.34 0 34 0 40 0 4 1 0.39 

10/25/90 7/24/90 4/26/90 1/22/90 10/24/89 7/25/89 4/24/89 1/31/89 10/27/88 7/28/88 4/29/88 1/28/88 4/30/8 7 11'21/85^ 

icetone ug/l <34 <34 <34 <34 <34 <34 < 10 <10 32.2 20 4 < 10 1 3 0 18 0 NT 
'•enzene ug/l <5 <5 <5 <5 <5 <5.0 <5 <4 4 <4.4 <4 4 <4 4 <4 4 <4 4 <4 4 

lathyleno Ciilnride ug/l <5 <5 <5 <5 <8 <5.0 <5 <2.8 11.2 14.6 <2.8 5 119 <28 < 2.8 

.4'-00T ug/l <1 < .1 <.l <1 <1 <1 <1 <12 < .1 <1 <18 NT 737 NT 

.4- DDE ug/l <1 < .1 <.l <1 < .1 <1 <.1 <12 <1 <1 <18 NT 256 NT 
,4-DiO)tane ug/l < 10 < 10 <50 <50 <50 <50 <50 <13 

duminum ug/l <200 <200 <200 341 <200 291 <200 
vrsenic ug/l <10 < 10 <10 <10 <10 <10 <10 <4 4 <4 <4 •' 4 < 4 <4 

arium ug/l <200 <200 <200 < 200 <200 <200 <200 85 108 111 93 108 08 NO 

on ug/l 1440 2010 179 288 309 590 264 396 482 163 159 148 37 141 

ead ug/l <25 <10 <5 <5 <5 <5 <5 <4 13 <4 <8 <10 <4 <4 

odium ug/l 267000 276000 281000 266000 212000 214000 208000 170000 167000 193000 177000 202000 159000 414000 

inc ug/l <20 <20 <20 27.4 <20 <20 <20 78 <10 18 <10 18 234999 NT 

hloride mg/l 1600 1230 1240 953 844 916 815 830 950 750 1 100 620 riT 850 

luorido mg/l 0.42 0.40 0.38 0.41 .43 <.05 .31 .4 .8 .6 .8 .5 48 NT 

IT • Not Tested 

ID - Not Detected 



G126S 

4/29/94 2/15/94 11/11/93 7/01/93 4/01/93 1/06/93 10/02/92 7/01/92 4/02/92 1/03/92 

:finz<^nc ug/i <10 5 5 6 <5 5 24 13 15 21 

;hlorobrnifine ug/i <50 < 10 <10 <10 <5 5 <25 <50 16 21 

oluene ug/l <50 <10 <10 <10 <5 < 10 <25 <50 6 7 

laphthalftnn ug/l 11 <10 12 <10 12 14 13 11 10 13 

•henol ug/l 12 <10 <20 <10 <10 <10 <10 <10 12 <10 

-Dloxane ug/l < 110 <50 <1 10 <110 <50 <50 <50 17 17 <10 

\luminum ug/l <200 <200 <200 <200 2160 < 200 <1000 <200 <200 < 200 

vrsenic ug/l 29.1 35.6 31.4 44.5 22.9 <10 <10 79.0 <140 <70 

:arium ug/l <200 <200 <200 <200 <200 <200 <200 <200 209 <200 

on ug/l < 100 < 100 <100 <100 4810 < 100 <100 < 100 <100 < 100 

aad ug/l <5 <6.4 <16 <5 27 5 <5 <25 <5 <5 <50 

•odium ug/l 889000 963000 1180000 1370000 1550000 1400000 1520000 15800000 1680000 2000000 

:inc ug/l <20 <20 <20 <20 175 <20 <20 <20 <20 <20 

:hlorido mg/l 1260 1440 1780 2110 2080 2200 2330 2410 3000 3100 

luorjde mg/l 0.66 0.51 0.52 0.42 0.34 0.36 0.40 0.40 0 37 0 40 



G307 

4/29/94 2/15/94 11/11/93 7/01/93 4/01/93 1/06/93 10/02/92 7/02/92 4/08/92 1/03/92 10/02/91 7/^1/01 4/03/91 1/04/91 

'henol ug/l <10 < 10 <10 <10 <10 < 10 <10 <10 13 < 10 < 10 < 10 < 10 < 10 

1,4-Dloxane ug/l 140 220 <50 150 <50 <50 200 310 24 26 270 190 4 6 23 

/-Butanone IMCKI ug/l <10 <10 80 <10 < 10 <50 <50 

Muminum ug/l <200 <200 <200 < 200 <200 <200 < 1000 <200 <200 < 200 <200 < 200 < 200 < 200 

4rscnic ug/l <10 <10 <10 <10 <10 < 10 < 10 <35 14.3 12.5 <35 < 10 <10 < 10 

larium ug/l <200 <200 <200 <200 <200 < 200 <200 < 200 < 200 < 200 < 200 200 < 200 < 200 

Ilhromium ug/l <10 <10 <10 <10 <10 1 1 6 

ron ug/l <100 <100 <100 <100 <100 < 100 < 100 <100 < 100 < 100 < 100 <; 100 < 1 00 < 100 

ead ug/l <5 <6 <5 <16 <5 <25 <5 <25 <5 <5 <25 < 25 <5 < 25 

Sodium ug/l 96000 157000 45700 163000 102000 67100 179000 216000 69400 77700 223000 176000 87 200 77400 

?inc ug/l <20 <20 <20 <20 <20 < 20 <20 <20 <20 <20 <20 < 20 < 20 < 20 

Shioride mg/l 90.6 146 11.3 132 65.9 66 4 101 193 65 7 48.2 210 181 78 0 72 6 

luoride mg/l 0.54 0.41 0.73 0.62 0.46 0.46 0.55 0.42 0.42 0 62 0.59 0 69 0.73 0 82 

10/25/90 

'henol 

1,4-Dioxane 

2-Butanone IMEK) 

ug/l 

ug/l 

ug/l 

<10 

120 

Muminum 

Arsenic 

larlum 

Chromium 

ron 

.ead 

iodium 

!inc 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

<200 

<10 

<200 

<100 

<5 

136000 

<20 

Chloride 

Muoride 

mg/l 

mg/l 

140 

0.76 



IMPDE 
(Surface Impoundment) 

4/02/93" • 1/07/93" • 10/02/92 7/02/92 4/02/92 1/02/92 10/02/91 7/02/91 4/03/91 1/04/91 10/25/90 7r23.'90 4/2 7/90 1/23/90 

Vlethylene Chloride ug/l <34 <5 <25 <5 <5 <25 <25 <5 <5 <5 <5 <5 <6 <5 
Acetone ug/l <6 <34 <170 <34 <34 <170 <170 <34 <34 <34 <34 < 34 <34 <34 
'henol ug/l <10 <10 <10 < 10 <10 <10 <10 <10 <10 <10 < 10 < 10 < 10 <10 
»,4'-DDT ug/l <•1 <.1 <.l < .1 .1 <1 .117 <1 < .1 <1 < 1 •: 1 < 1 < 1 
i,4'-DDE ug/l <.1 <.1 <1 <1 <.l <1 <1 <.l < .1 <1 <1 < 1 < .1 <1 

Aluminum total ug/l 992 832 239 459 348 838 <200 <200 < 200 <200 < 200 2 24 < 200 < 1000 

Arsenic total ug/l 24.1 19 <35 47.5 17.5 22.4 <70 36.7 29.5 37.0 43 4 45 0 48 3 60.0 

Jarium total ug/l <200 <200 < 200 <200 < 200 <200 <200 < 200 <200 < 200 <200 < 200 < 200 <200 

ron total ug/l 1000 1020 326 714 554 862 202 <500 137 143 239 227 142 203 
ead total ug/l 24.7 7.3 <125 240 52.5 32.0 122 39.0 19.0 26.0 148.5 153 1 25 <50 

rodium total ug/l 282000 420000 1840000 20800000 1150000 1210000 2980000 1590000 1030000 1700000 2050000 1110000 2900000 3010000 

?inc total ug/l 77.2 42.3 505 1430 97.7 73.4 279 181 100 323 792 44 3 944 339 

Aluminum ug/l 216 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 < 200 < 200 <200 

Arsenic ug/l 22.4 <35 <10 <70 <35 14.0 41.0 31.5 19.5 51.5 43.5 315 <60 05.0 
3arlum ug/l <200 <200 <200 <200 <200 <200 <200 <200 <200 < 200 <200 < 200 < 200 <200 

ron ug/l <100 <100 < 100 <100 <100 <100 <100 <100 <100 <100 < 100 < 100 < 100 <100 

ead ug/l <5 <5 <25 <25 <100 <25 <25 <25 <5 <25 <5 < 25 <50 <5 

3odlum ug/l 307000 470000 1800000 17200000 1110000 1000000 2900000 1410000 1020000 1880000 2140000 1100000 3140000 3500000 

?inc ug/l <20 <20 <20 <20 <20 <20 71.9 43.5 <20 134 145 40 a 30 6 218 

Chloride mg/l 378 680 2770 4260 1740 1620 3670 1920 1280 2680 2690 inio 3B300 4510 

-luoride mg/l 2.17 2.37 8.63 10.1 6 64 6.48 15 8 9.3 6 5 1 1.0 13.2 (1 f) < 05- 217 

' Laboratory unable to verily result. 

• • Sample was obtained from the northwest surtace impoundment 1/07/93. 

' * Sample was obtained from the southeast surface impoundment 4/02/93. 

NO SAMPLE HAS BEEN COLLECTED FROM THE SURFACE IMPOUNDMENTS SINCE APRIL, 1993 DUE TO CLOSURE OF THE UNITS. 



IMPDE 
(Surface Impoundment) 

10/24/89 7/26/89 4/25/89 2/03/89 10/27/88 7/29/88 4/28/88 1/28/88 5/01/87 11/21/85 

Melhylonft Chloride ug/l <5 <5 <5 2 95 15.2 9.68 < 2.8 10 7 8.37 71 0 

Acetone ug/l <34 <34 <34 27.9 <10 20.7 <10 47 3 28.0 NT 

Phenol ug/l <10 <10 <10 < 1 6 < 1 5 6 44 <1.5 <1.5 <1 5 

4,4 -DDT ug/l <1 <1 <10 <10 1 1 <1 <20 NT .509 

4,4-DDE ug/l <1 <.l <10 < 10 < 1 < .1 <20 NT .117 

Aluminum total ug/l <200 326 321 467 1040 4070 2230 950 3150 NT 

Arsenic total ug/l 96.5 47.5 52.4 27 68 724 <64 30 190 < 500 

Barium total ug/l < 200 <200 <200 86 281 <50 248 281 266 NT 

Iron total ug/l < 100 <100 <100 224 158 640 178 <30 1 270 NT 

Lead total ug/l 105 <5 15.8 240 350 14 740 98 136 207 

Sodium total ug/l 4600000 6300000 5090000 5700000 7700000 7780000 7460000 6930000 3920000 NT 

Zinc total ug/l 104 102 286 1050 284 494 385 527 416 NT 

Aluminum ug/l <200 527 <10 45 1220 4170 2090 878 

Arsenic ug/l 87,5 48.1 38.4 23 82 616 <64 30 

Barium ug/l <200 <200 <200 66 333 <50 252 265 

Iron ug/l <100 <100 <100 <30 <30 47 <30 <30 

Lead ug/l <25 17.4 <5 <4 84 14 380 70 

Sodium ug/l 6240000 5280000 4630000 5410000 6680000 7940000 8000000 6790000 

Zinc ug/l 51.8 37,2 180 643 102 138 59 128 

Chloride mg/l 7600 8120 7580 1 2000 10000 1 1000 1 1000 9 200 NT NT 

Fluoride mg/1 31.8 33.3 30.7 39 67 39 59 34 70 NT 

NT - Not Tested 



ATTACHMENT D 

HISTORICAL GROUNDWATER 

ELEVATIONS 

WITH POTENTIOMETRIC SURFACE MAP 



CWM CHEMICAL SERVICES, INC. 
GROUNDWATER ELEVATION DATA 

(FT MSLl 

Assessment Wells 

G1 20S 

G121S 

G123S 

G124S 

G12GS 

G307 

4/94 

585.01 

582.64 

587,80 

583.66 

583.64 

586 48 

2/94 11/93 7/93 4/93 1/93 

585.84 588.20 585.76 583.25 

582.50 583.92 586.14 585.92 

586.85 587.87 588.17 588 62 

586.91 583 75 584.18 583.81 

583.53 584.00 584.68 584 21 

585.41 585.85 587.17 587.63 

586.67 

587 57 

10/92 7/92 

584 18 583 63 583.57 

4/92 

583.77 585.92 585.59 583 46 

588.46 587.55 587 05 587 96 

583.99 583.35 583.57 583.66 

1/92 

583 44 

584.50 584 68 585 87 585.76 

587 66 

583 81 583 90 

583.65 

10/9L 

586.21 

584.29 

585.65 

583.55 

7/91 4/91 

586.1 2 582 77 583 01 

585 89 584 /6 58 I 21 

586 87 506 88 586 81 

583.96 5E3 97 '.-.HO 23 

585.97 583.47 586 12 586 21 582.89 583 44 586 2 3 5116 02 

10/90 

584.60 

583 65 

586 85 

583 70 

585.36 

State Wells 

G110-

GlllA 

G1 12B 

G1 13A 

585.97 686.25 588.28 589 87 585 97 586.88 588.74 586.19 586.56 587.23 588 71 587 07 

582.32 582.04 583.32 586.43 586 94 587.13 583.95 583.97 686.14 585 09 583.59 585.09 

588.30 587.06 587.76 588.19 588.94 588.51 587.54 586.95 587.95 587 62 586.68 587 31 

583.29 583,04 583.16 583.57 583.64 583.62 583.39 583.20 583.47 583.40 582.27 583 52 

586 01 586 38 

585 36 584 50 

587 85 

583.92 

58/ 00 686.87 507 91 

583 59 583 46 583.40 

Lake Calumet 
579.76 579.10 579.65 580.60 580.30 579.30 578.84 579.39 578.84 578.77 

14/29/94) (2/14/94) (11/11/93) (7/01/93) (4/01/93) (1/06/93) (10/2/92) (7/1/92) (4/2/92) (1/2/92) 

579.33 579.72 580.37 579.41 579.23 

(2/15/94) (11/12/93) (7/02/93) (4/02/93) (1/07/93) 
579.45 

(7/2/92) 

578.61 
(4/3/92) 

578.87 
(1/3/92) 

*G110 was not used for drawing groundwater elevation contours, as this well is not screened 
in the same formation as the other wells. 



Lake Calumet 

CWM CHEMICAL SERVICES, INC. 
GROUISTDWATER ELEVATION DATA 

(FT MSL) 

7/90 4/90 1/90 10/89 

Assessment Weils 

G120S 

G121S 

G123S 

G124S 

G126S 

Gn07 

585.05 583.49 583.44 586.45 

587.38 584.04 583.77 585.30 

588.77 588.40 587.33 586 57 

584.47 584.31 584.20 584.22 

7/89 

585.96 

585.81 

587.57 

584.64 

4/89 1/89 10/88 7/88 

583.72 584.13 585 80 586.21 

585 66 585.70 584.83 585 91 

587.96 588.43 587.96 586.90 

584 58 584.31 584.58 584 54 

4/88 

583.72 

585.66 

586.98 

584.04 

1/88 

583.72 

586.33 

585 69 

583.25 

4/87 

584 75 

587 16 

589 06 

585.08 

State Wells 

G1 10' 

G111A 

Gil 28 

G113A 

589.69 590.19 589.94 

581.84 583.45 582.98 

587.86 588.63 587.23 

583.59 583.98 583.87 

590.33 

584.42 

587.39 

583.78 

589.73 

585.09 

588.02 

584.37 

589.58 588.32 589.28 586.20 

585.09 585.03 584.00 584.08 

587.67 587.72 

584.34 584.24 

587.20 586.74 

584.21 584.21 

586.83 586.45 

583.96 585 17 

586.66 

583.80 

586 65 

586 65 

"Gl 10 was not used for drawing groundwater elevation contours, as this well is not screened 

in the same formation as the other wells. 
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582 .3ZG-ini^ 
G-121S 

G-120S 
5B5.0\ 

LEGEND: 

DIRECnON OF SURFACE WATER DRAINAGE 

Q ASSESSMENT WELLS INSTAU£D IN 1985 
G-123S WELL LOCATIONS CONSIST OF ONE 

STAINLESS STEEL AND ONE PVC WELL 
INSTALLED SIDE BY SIDE 

RCRA MONITORING WELLS INSTALLED IN 1981 

0 OTHER MONITORING WELLS INSTALLED IN 1981 

G-117A 

PHASE I INVESTIGATION - LEGEND. 

so. s.Me..aPO..r CO.VEPTLO «TO wee. 

CWM Chemical Services, Inc. 
Chicago Incinerator 

GROUNDWATER POTENTIOMETRIC 

SURFACE: APRIL29, 199A 

nCURE 
FIGURE 



Assefsmenl 

CWM CHEMICAL SERVICES, INC. 
CHICAGO INCINERATOR 
(FTMSL) 

Wells 4/91 1/91 10-90 7/90 4/90 1/90 1089 7/89 4/89 1/89 1088 7/88 4/88 1/88 4/87 

G120S .S82.77 583.01 584.60 585.05 .583.49 .583.44 586.45 .585.96 .583.72 584.13 585.80 .586.21 .583.72 583.72 584.75 

G121S 584.76 584.21 583.65 587.38 584.04 .583.77 585.30 .585.81 585.66 585.70 584.83 585.91 585.66 .586.33 .587.16 

G123S 586.88 586.81 586.85 588.77 588.40 .587.33 586.57 .587.57 587.96 588.43 587.96 586.90 586.98 585.69 589.06 

GI24S 583.97 583.23 583.78 584.47 584.31 584.20 584.22 584.64 584.58 .584.31 .584.58 584.54 584.04 .583.25 585.08 

G307 586.23 586.02 585.36 

Slate 

Wells 

GllO' 586.01 586.38 .587.85 589.69 .590.19 .589.94 590.33 589.73 589.58 588.32 589.28 586.20 586.83 586.45 586.65 

GlllA 585.36 .584.50 583.92 .581.84 .583.45 582.98 584.42 585.09 585.09 585.03 584.00 584.08 583.96 .585.17 586.65 

G112B 587.91 587.00 586.87 587.86 588.63 587.23 587.39 588.02 587.67 587.72 587.20 586.74 586.66 

G113A 583.59 583.46 583.40 .583.59 583.98 583.87 583.78 .584.37 584.34 584.24 .584.21 .584.21 583.80 

* - this well is not screened in the same formation as the other wells 



G] 

4/3/91 1/4/91 10/24/90 7/23/90 4/26/90 1/22/90 10/24/89 2il5/B9 iium 1/30/89 

fccetone uq/1 <34 <170 <170 <34 <170 <34 <34 <34 <10 22.1 
Dlchlorodlfluoro-
nethane ug/1 <10 <50 <50 <10 <50 23 18 14 <10 <10 

Hettiylene chloride ug/1 <5 <25 <25 <5 <25 <5 <5 <5 <5 5.28 
Naphthalene ug/1 <10 <10 <10 <10 <10 12 14 23 20 18.9 
4,4'-DDE ug/1 <.l <.l <.l <.l <.l <•1 <.l <.l <.l <.10 

Xlininin ug/1 <200 <200 <200 <200 <200 783 <200 549 <200 
Nrsenlc ug/1 <30 32.2 45.6 50.2 32.0 50.5 52.5 73 40.3 38 
Bariin ug/1 930 1090 991 906 907 1060 812 1060 964 939 
Iron ug/1 14300 15200 15400 14000 15400 17400 13000 12500 15600 13600 
Lead ug/1 <5 <5 <5 <5 <5 <50 <25 <5 <5 90 
Sodiun ug/1 130000 153000 126000 143000 136000 148000 128000 131000 158000 131000 
2lnc ug/1 <20 <20 83.8 <20 <20 21.7 <20 <20 <20 126 

Chloride ng/l 270 300 309 306 309 306 212 273 258 200 
Fluoride ng/1 0.46 0.47 0.50 0.44 0.45 0.51 0.46 <.05 .47 .4 

NT-Not Tested 



10/27/B8 i/?9/e9 4/29/88 1/28/88 4/30/87 11/21/85 

Acetone ug/1 59.3 23.4 <10 <10 10.7 l(T 
Dlchlorodifluoro-

mettiane • uq/l 77.8 33.6 64.6 24.3 43.8 tn' 
Hett^ylene chloride uq/l 5.79 13.4 <2.8 5.70 <2.8 8.20 
Haphthalene ug/1 21.4 8.3 23.0 29.0 4.08 <1.6 
4,4'-DDE ug/1 <.l <.l <.20 NT .98 HT 

Alutiintm ug/1 
Arsenic ug/l 48 51 34 50 58 IB 
Barlui ug/1 1090 930 865 846 781 OT 
Iron ug/1 16700 16100 15400 14200 15500 1620 
Lead ug/l <10 <4 <8 <4 <4 <4 
SodiiiA ug/1 137000 127000 117000 126000 115000 114000 
Zinc ug/l ID 360 <10 <10 107000 HT 

Chloride ng/1 300 260 460 250 HT 240 
Fluoride ng/l .7 .6 .8 .5 .44 HT 

HT-Hot Tested 



£1115 

4/3/91 um 10/24/90 7/24/90 4/26/90 1/22/90 10/24/89 7/26/89 Ii2ii82 1/31/89 

Acetone ug/1 <340 <340 <340 <340 <310 <340 <340 <34 <10 4.1 
Beniene ug/1 200 190 240 230 260 200 230 250 260 178 
Chlorot)enzene ug/1 51 <50 51 51 59 <50 56 63 61 64.8 
Ethylbenzene ug/1 <50 <50 <50 <50 <46 <50 <50 15 17 14.4 
Toluene ug/1 <50 <50 <50 <50 <46 <50 <50 11 <5 9.95 
Hethylene Chloride ug/1 <50 <50 <50 <50 <46 <50 <50 6.2 7.5 5.84 
2-Chlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 5.45 
2,4-Dlchlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <2.9 
2,4-Diitiettiylphenol ug/1 19 19 <10 26 26 26 32 40 32 25.3 
Phenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 23 <1.6 
1,2-Dlchlorobeniene ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 6.17 
Anthracene vqll <10 <10 <10 <10 <10 <10 <10 <10 <10 <2.0 
Naphthalene ug/1 12 13 17 <10 16 15 21 28 <10 18.1 
Aniline ug/1 <10 <10 <10 <10 <10 <10 10 13 <10 <11 
4-Chloroanillne ug/1 150 160 220 180 170 160 200 240 57 220 
iB»p-Cresols ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <11 
1,4-Dloxane ng/1 120 90 51 54 <50 <50 <50 <50 <50 <13 
Xylene, n ug/1 <50 <50 <50 <50 <46 <50 <50 <10 11 <10 
Xylene, c+p ug/1 <50 <50 <50 <50 <46 <50 <50 10 12 14.9 
4,4'-DDT ug/1 <.l <.l <.l <.l <.l <.l .1 <.l <.l <13 
2,6-Dichlorophenol ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <11 

Aluninin ug/1 <200 <200 <200 <200 <200 <1000 <200 373 320 
Arsenic ug/1 <30 19.3 20.2 31.9 44.6 <10 18 35.9 45.6 10 
fiarlun ug/1 <200 210 <200 <200 <200 <200 <200 <200 206 47 
Iron vqll 736 6B8 602 683 227 990 564 142 610 230 
lead ug/1 <25 <25 <50 <10 <5 <5 <5 <5 <5 <4 
Sodliin ug/1 3560000 4290000 4260000 4670000 5110000 4720000 600000 5110000 4260000 5130000 
Zinc ug/1 <20 <20 <20 <20 <20 <50 <20 <20 26 <10 

Chloride Btg/1 6630 9840 8350 7610 80900 747 7070 8790 8170 9000 
Fluoride itg/1 2.9 2.7 2.9 3.1 3.2 3.4 4.4 5.7 3.9 1.1 

HT - Hot Tested 



C121S 

mim 7/28/88 ium 1/28/88 4/30/87 11/21/85 

Acetone ug/1 <50 11.9 <10 <10 22.2 HT 
Benzene ug/1 285 <4.4 264 <4.4 371 270 
Chlorobeniene uq/1 65.9 22.0 79.4 33.4 93.4 59.4 
Ethylbenrene ug/1 <36 11.2 17.3 17.8 19.8 HT 
Toluene ug/1 <30 <6.0 34.5 18.3 59.5 67.1 
Methylene Chloride ug/i 560 7.28 <2.8 <2.8 <2.8 t.io 
2-Chlorophenol ug/1 9.53 7.09 11.6 13.3 24.7 25.0 
2,4-Dlchlorophenol ug/1 <2.9 3.32 <2.8 4.02 16.8 <2.7 
2,4-Dlinethylphenol ug/1 32.2 17.9 32.0 32.5 54.6 30.3 
Phenol ug/1 <1.6 1.61 <1.5 4.83 17.1 47.0 
l,2-Dlchloroben2ene ug/1 9.76 5.07 5.64 6.63 6.93 3.29 
Anthracene m\ <2.0 <4.3 <1.9 <2.0 2.07 NT 
Naphthalene ug/1 20.3 <3.6 15.6 19.5 214 113 
Aniline ug/1 <11 <23 16.1 26.9 38.5 491 
4-Chloroanlline ug/1 198 <23 109 109 466 HT 
••p-Cresols ug/1 <11 <10 11.9 <10 30.4 25.7 
1,4-DIoxane ng/l <13 <13 <13 <13 57.2 HT 
Xylene, B ug/1 <50 <10 13.8 12.2 16.5 NT 
Xylene, o»p ug/1 <50 13.4 20.3 20.9 24.0 HT 
4.4''DDT ug/1 <•1 <.l <.21 HT .475 HT 
2,6-Dlchlorophenol ug/1 <11 <11 <10 <10 17.0 

Aiunlnin ug/1 
Arsenic ug/1 21 21 23 20 16 32 
Barlin ug/1 192 174 163 210 203 HT 
Iron ug/1 232 343 97 141 140 <30 
Lead ug/1 <10 <4 <4 4 6 6 
Sodlin ug/i 6550000 5400000 5710000 5020000 5340000 6220000 
Zinc ug/1 <10 10 <10 <10 837 HT 

Chloride mg/l 9700 9000 8900 9000 HT 11000 
Fluoride ug/i 5.7 6.9 15 3.4 2.6 NT 

HT - llot Tested 



4/3/91 1/4/91 10/14/90 7/24/90 4/26/90 1/22/90 mm 7/29/89 4/25/89 1/30/89 

Acetone ug/i 620 <1360 <3400 <340000 <68000 <34 <6800 <34 <10 428 
Benzene uq/1 390 420 790 <10000 <2000 550 330 600 370 66.3 
1,1-Dichloroethylene i^/l 56 398 2900 <50000 20000 5500 2400 4400 4100 167 
Methylene Chloride uq/1 <50 <200 3200 <50000 30000 16000 5400 14000 23000 1440 
Vinyl Chloride i^/l 310 800 <1000 <100000 <20000 <10 <2000 620 400 41.9 
Toluene ug/1 71 <200 <500 <50000 <10000 130 <1000 <5 <5 25.3 
2-Chlorophenol uq/1 <1000 <1000 <2000 <2000 <1000 120 65 96 97 32.2 
2,4-DichlDrophenol ug/1 <1000 <1000 <2000 <2000 1600 700 250 400 180 18.7 
2,4-Dlnethylphenol uq/1 <1000 <1000 <2000 <2000 <1000 <10 12 13 14 <2.8 
2,6-Dlchlorophenol uq/1 <1000 <1000 <2000 <2000 <1000 160 79 100 68 20.9 
mip-Cresols ug/1 <1000 <1000 <2000 <2000 <1000 132 240 280 188 36.0 
4-Chloroanlline uq/1 <1000 <1000 <2000 <2000 <4500 130 97 140 73 12.3 
Phenol uq/1 7900 21000 29000 78000 70000 45000 32000 28000 16000 4250 
Naphthalene uq/1 <1000 <1000 <2000 <2000 <1000 158 23 27 29 11.8 
Aniline uq/1 <1000 <1000 <2000 <2000 <1000 180 120 120 160 48.1 
4,4'-DDT uq/1 <.l <.l <1.0 <•1 HA <.l <.l <•1 <•1 <.10 
1,4-Dloxane uq/1 610 710 300 870 510 650 <50 300 <50 

Aluninun uq/1 <200 <200 <200 <200 <200 <1000 <200 407 348 
Arsenic uq/1 <30 19.0 <30 17.1 <10 <10 15.7 16.1 17.2 <4 
Barlin uq/1 1600 1980 1620 1570 1620 1590 836 910 1060 615 
Iron uq/1 1530 1230 1800 893 748 630 156 172 179 90 
Lead uq/1 <25 <25 <25 <10 <5 <50 <5 <5.0 48.7 <4 
Sodlin uq/1 697000 730000 608000 689000 762000 716000 783000 674000 959000 820000 
Zinc uq/1 <20 <20 <20 <20 <20 24.0 <20 <20 <20 <10 

Chloride mq/l 2410 2530 1980 2750 25600 238 1500 1840 2090 200 
Fluoride nq/1 0.32 0.32 0.37 0.28 0.25 .28 .35 .32 .26 .3 

HK - Hot Analyzed 



QL 

imm 7/29/88 4/28/88 1/28/88 4/30/87 n/21/85 

Acetone ug/1 92.6 72.1 165 13.9 20.0 HT 
Benzene ug/1 13.6 20.0 19.5 <4.4 6.4 32.0 
1,1-Dichloroethylene ug/1 2.90 48.8 24.4 <2.8 18.5 144 
Hethylene Chloride ug/l 16.3 15.5 680 <2.8 5.27 <2.8 
Vinyl Chloride ug/1 <10 HT <10 <10 13.9 36.7 
Toluene ug/1 <6.0 <6.0 <6.0 <6.0 <6.0 14.5 
2-Chlorophenol ug/1 3.4 6.68 7.23 7.43 <3.4 17.3 
2,4-Dlchlorophenol ug/1 <2.8 <2.8 3.68 <2.9 <2.8 HD 
2,4-Dlinelhylphenol ug/1 <2.8 ND HD HD HD HD 
2,6-Dlchlorophenol ug/1 <10 <10 <10 <11 <10 HD 
nSp-Cresols ug/1 <10 <10 <10 <11 <10 HD 
4-Chloroanlline ug/1 <10 <10 <10 <11 ND HD 
Phenol ug/1 51.4 2.24 2.12 2.42 <1.5 <1.5 
Naphthalene vqll 10.5 <1.6 2.49 10.6 <1.6 4.88 
Aniline ug/1 <10 <10 <10 17.6 <10 78.3 
4,4'-DDT ug/1 <.l <.l <.20 HT .334 HT 
1,4-Dloxane ug/1 

Alinlnua ug/1 
Arsenic ug/1 <4 <4 <4 <4 4 <4 
Barltn ug/1 344 375 318 315 253 NT 
Iron ug/1 81 102 100 92 69 59 
Lead ug/1 <10 <4 <4 6 5 4 
Sodlun ug/1 846000 857000 916000 1010000 695000 488000 
Zinc ug/1 <10 <10 <10 <10 303000 HT 

Chloride ng/l 1700 2000 2300 1700 HT 1100 
Fluoride wqll ,9 .6 .6 .5 .42 KT 

KD - Hot Delected 

HT - Hot Tested 



QL 

mm mm 10/25/90 7/21/90 1/26/90 1/22/90 10/24/89 7/25/89 4/24/89 1/31/89 

Acetone ug/1 <34 <34 <34 <34 <34 <34 <34 <34 <10 <10 
Benzene i^/l <5 <5 <5 <5 <5 <5 <5 <5.0 <5 <4.4 
Hethylene 
Chloride <5 <5 <5 <5 <5 <5 <8 <5.0 <6 <2.8 
4.4'-DDT ug/l <.l <.l <.l <.l <.l <.l <.l <.l <.l <.12 
4,4''DDE ug/1 <.I <.l <.l <.l <.l <•1 <.l <.l <.l <•12 
1,4-Oloxane ug/l 28 16 <10 <10 <50 <50 <50 <50 <60 <13 

Aluninin ug/1 <200 <200 <200 <200 <200 341 <200 291 <200 
Arsenic ug/1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <4 
Bariin ug/1 <200 <200 <200 <200 <200 <200 <200 <200 <200 85 
Iron i*]/l 1750 4280 1440 2010 179 288 309 590 264 396 
Lead ug/1 <25 <25 <25 <10 <5 <5 <5 <5 <5 <4 
Sodiin ug/1 2770003GG000 267000 276000 281000 266000 212000 214000 208000 170000 
21nc ug/1 <20 <20 <20 <20 <20 27.4 <20 <20 <20 78 

Chloride mg/1 1070 1030 1600 1230 1240 953 844 916 815 830 
Fluoride ng/1 0.41 0.39 0.42 0.40 0.38 0.41 .43 <.05 .31 .4 

KT - Hot Tested 



C124S 

10/27/88 7/28/88 4/29/88 1/28/88 4/30/87 11/21/85 

Acetone ug/1 32.2 20.4 <10 13.0 18.0 IfT 
Bentene ug/i <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 
Hethflene 
Chloride ug/1 11.2 14.6 <2.8 5.89 <2.8 <2.8 
4,4'-DDr ug/1 <•1 <.l <.18 NT .737 HT 
4.4'-DDE ug/1 <.l <.l <.18 HT .256 NT 

Aiininin ug/1 
Arsenic ug/1 4 <4 <4 <4 <4 <4 
Barlin ug/1 108 111 93 108 88 ND 
Iron ug/1 482 161 159 148 37 141 
Lead ug/1 13 <4 <8 <10 <4 <4 
Sodlun ug/1 167000 193000 177000 202000 159000 414000 
Zinc ug/1 <10 18 <10 18 234999 HT 

Chloride ng/l 950 750 1100 620 HT 850 
Fluoride ng/l .8 .6 .8 .5 .48 HT 

HT - Hot Tested 
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PREFACE 

This manual contains detailed procedures for sampling groundwater, 
surface water and leachate at both hazardous and solid waste 
facilities. These procedures are based on regulatory requirements, 
and on many years of experience by WMI employees and 
contractors. They are to be followed by all WMI contractors and 
personnel engaged in the collection of groundwater samples for the 
purpose of determining the groundwater quality in and around WMI 
facilities. Following these procedures will ensure that goundwater 
samples are as representative as possible, and help produce 
analytical data that is of the highest quality and fully defensible. 
This manual is intended to be used in training personnel involved in 
sampling, and also as a reference for the proper procedures to be 
followed by experienced samplers. 



1.0 Tntroductinn 

1.1 Waste Management Tncornorated fWMD Groundwater 
MonitorinP Prngram Overview 

The objective of the WMI Groundwater Monitoring Program is to 
determine if a waste facility may potenticaily affect the surrounding 
groundwater. Federal, state, and local regulatory agencies have established 
criteria that must be met for a facility to continue operating. These criteria 
involve standards that the groundwater must meet for the levels of 
chemical constituents. A Groundwater Monitoring Program is required at 
all WMI facilities to ensure that these standards are met 

Regulations seldom completely specify the procedures required to carry 
out a comprehensive groundwater monitoring program; therefore. Waste 
Management, Inc. [through its Environmental Monitoring Department 
within Waste Management of North America, Qiemical Waste Management 
(CWM), and Environmental Monitoring Laboratories (EML)] has 
established a groundwater monitoring program that, when followed, will 
provide the most accurate data possible. This manual provides the 
necessary procedures to carry out the first and most critical element in a 
groundwater monitoring program-THE SAMPLING. Other elements 
of the groundwater monitoring program can be found in the Site 
Assessment Manual, the Site-Specific Groundwater Monitoring Plans, and 
PAP B-810. The WMI Groundwater Monitoring Program's strucmre is 
given schematically in Figure 1.1. 

The Site-Specific Environmental Monitoring Plans are developed by the 
Site Engineer, in cooperation with Regional and Corporate Environmental 
staff, and is approved by Corporate Environmental staff. The plans 
include information on federal, state, and local regulatory monitoring 
requirements, as well as hydrogeological information. These plans and site-
specific hydrogeological studies determine the need for and location of 
sample collection points. 



WMI recognizes that sampling is a criticai step in an effective monitoring 
program, and it has therefore incorporated both the WMI Manual for 
Groundwater Sampling and the Site-Specific Environmental Monitoring 
Plan into the Waste Management, Inc., Policies and Procedures Manual 
(PAP-Ground Water Monitoring Policy B-810 of Waste Management, 
Inc.). The PAP B-810 provides a frameworit for Waste Management's 
groundwater monitoring program requirements at each facility. 
Incorporating these manuals into the PAP B-810 ensures that all activities 
related to groundwater monitoring must be reviewed and scrutinized for 
completeness and integrity. 

The sampling team's performance is an integral part of the sampling event, 
so formalized training and audits of the sampling procedures at each 
facility will be performed to ensure their integrity. All samplers are 
trained prior to sampling at WMI facilities and periodically thereafter. 
Sampling teams are audited biannually. Records of training and audits are 
provided to Program Managers and Monitoring Coordinators and copies 
are retained at the EML. Groundwater samples are collected by 
consultants. Regional Environmental Technicians, or WMI site personnel at 
a frequency specified in the waste discharge requirements, regulatory 
permits and/or monitoring plans. The WMI Manual for Groundwater 
Sampling has been developed for use by WMI persoimel and consultants. 

The analytical ponion of the Groundwater Monitoring Program is 
managed by the WMI Environmental Monitoring Laboratories, Inc. 
(EML). The EML is responsible for generating and ensuring the quality of 
the analytical data. The EML provides the necessary analytical results for 
all groundwater sampling points. All analytical data are entered into the 
EML's LABORATORY INFORMATION MANAGEMENT SYSTEM 
(LIMS) database and are available for retrieval by corporate, regional and 
site persoimel via computer. Hard copies of the data are provided by the 
EML Program Manager, Monitoring Coordinator and/or directly to the 
regulatory agencies where required. Various data report formats are 
available from the EMLi 



ENVIRONMENTAL MGNTTGRING PROGRAM: 
STRUCTURE AND DESIGNATION OF RESPONSIBILrnES 

Figure 1.1 
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ENVIRONMENTAL MGNTTGRING PROGRAM 
STRUCTURE AND DESIGNATION OF RESPONSIBILrnES 

A I (continued) 
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1.2 WMT SamnlinP Program 

The WMI Sampling Program is just one part of the overall WMI 
Groundwater Monitoring Program that uses this Manual for Groundwater 
Sampling to define the procedures used. The WMI Sampling Program is 
outlined in Figure 1.2. The program begins and ends with the Program 
Managers, who act as administrators for their respective sites. Program 
Managers begin the sampling event process by defining the monitoring 
program with a representative from Client Services at the EML and by 
confirming sampling and analytical requirements prior to each sample 
event. 

Once a sampling event is declared, the EML ships AquaPaks, containing the 
necessary sample bottles, paperwork, and preservatives to the sampling 
team (Site Chemist, Technician, Subcontractor or Consultant). The 
sampling team checks the condition of AquaPaks before sampling. If any 
problems exist, (for example, missing bottles), ±e Sampling Team must 
notify the EML's Client Services Department immediately. The Client 
Services Department, in tum, implements corrective actions to resolve the 
problem. Once the AquaPaks have been examined and any problems 
resolved, the sampling team collects the samples. 

Sampling teams must complete WMI Field Chain-of-Custody Records and 
Field Information Forms during sampling. The proper completion of these 
forms is a critical aspect of the field QA/QC program. Together, they 
provide a comprehensive, consistent and accurate summary of field tests, 
measurements, and observations. They also document that the integrity of 
the samples is maintained. Once samples have been taken, the samples and 
associated field forms are submitted the EML. Once all sample analyses 
have been completed, the EML includes Field Chain-of-Custody Records 
and Field Information Forms, along with the resultant data, in a complete 
data package for each sample point. This data package is then sent to the 
Program Manager for review before being forwarded to the appropriate 
regulatory agency(ies). 



ENVIRONMENTAL SAMPLING PROGRAM 
SEQUENCE FLOWCHART 

Figure 1.2 
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2.0 RESPONSIBILITIES OF THE 
SAMPLING TEAM MEMBERS 



2.0 Responsibilities of the Sampling Team Members 

2.1 Regional Site Engineer or Propram Manager 

•Provide site-specific information for the Groundwater Monitoring 
Program. 

•Set up a sampling program that complies with applicable regulations and 
corporate policy, and obtain the approval of the Manager of 
Environmental Monitoring for any changes before they are 
implemented. 

•Notify the EML of any changes in sampling schedules or analytes, and 
confirm dates that AquaPaks will be sent to the sites. 

•Work with the EML to set up a monitoring program event schedule. 

•Notify the Site Manager, Corporate and EMD of maintenance required on 
wells or of any necessary replacements. 

•Review analytical results and submit them to the proper agencies. 

•Provide information for Well I.D. Charts. 

•Oversee quality of well drilling procedures, and oversee hydrogeological 
studies at the site. 

•Annually update the site specific groundwater manual where required. 

•Respond to alert reports/schedule resampling, if necessary (i.e. holding 
exceedances). 

2.2 Site Manager 
•Ensure adequate well protection. 

•Ensure that all wells are accessible. 

•Provide maintenance for the wells where required, or when instructed 
to do so by the Program Manager or Regional and/or Site Engineer. 

•Provide an isolated work area for sample preparation and equipment 
storage. 

8 
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*At WMI sites, be the "keeper of the keys" for the monitoring wells, unless 
a designee has been assigned. 

2.3 Sampling Team Manager 

•Organize sampling team members and oversee all sampling activities. 

•Contact courier for sample pickup. 

•Notify the EML, by ENS number, of the dates on which samples should 
arrive and the number of samples. 

•Review event schedule. 

•Receive notification of the arrival condition of samples and accompanying 
paperwork to the EML, and initiate corrective actions if required. The 
Program Manager is notified if corrective actions would require 
resampling (e.g.. broken bottle). 

•At CWM Sites, be the "keeper of the keys" for the monitoring wells. It 
will be his/her responsibility to protect and limit access to the wells. 

•Notify the EML Client Services immediatelv if any problems occur. 
They will contact the appropriate Client Services staff member or 
Program Manager to resolve the problem or make the appropriate 
decision if necessary. 

2.4 Sampling Team Member 

•Follow all procedures in this manual to prevent the contamination of 
samples and wells. 

•Obtain, maintain, and inspect all required equipment. 

•Have spare parts available for field meters. 

•Examine AquaPaks, bottles, and preservatives. 

•Notify the Sampling Team Manager immediatelv if any problems are 
found. 

•Place ice packs in a freezer upon receipt of AquaPaks. 



# 

•Assume responsibility for storage of AquaPaks and sampling equipment 

•Calibrate equipment. 

•Take all field measurements, including pH, temperature, and specific 
conductance. 

•Determine whether well water volume is adequate for taking all samples. 

•Purge and sample wells. 

•Prepare field blanks. 

•Filter and preserve samples, as necessary. 

•Ensure that samples are correctly identified and packed securely with ice 
packs in AquaPaks. 

•Complete and sign the Field Information Form and Field Chain-pf-
Custody Record and enclose them in AquaPaks before sealing it 

NOTE: WMI/CWM personnel who participate in sampling will have their 
performance reviewed as part of Ae Annual Performance Appraisal. 
These appraisals will be based upon each team member's performance in 
carrying out his/her duties. 

2.5 EML 

•Provide a summary level data base, including all analytical results, field 
measurements and selected field data. 

•Ensure that all analytical data are supported by permanent records of lab 
QA/QC procedures, raw data, chain-of-custody, information, etc. 

•Assist in the organization and documentation of the monitoring program 
in the EML Monitoring Program System (computer database tables) at 
each site in conjunction with the Regional Site Engineer/Program 
Manager. 

•Provide AquaPaks and their appropriate contents, including sample 
bottles, preservatives, and field forms. 

10 



•Establish and serve as the prime contractor for a network of subcontract 
labs. 

•Notify Program Manager immediately of ami confirmed data problems 
which might require resampling (i.e. holding time exceedance). 

•Provide all analyticai.services in conjunction with local labs. 

•Conduct annual audits of subcontract labs. 

•Assist in the selectico of subcontract samplers. 
•n 

•Conduct biannual audats of sampling teams. 
« 

A complete list of contacts, including telephone numbers and addresses, is 
listed in the Appendix. 

! 
'41 
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3.0 ESTABLISHING THE 
SAMPLING EVENT 



3.0 Establishing the Sampling Event 

3.1 Permit Review 

Before beginning any sampling procedures, it is necessary to review all 
applicable regulatory and permit requirements. More than one regulatory 
program with specific requirements for sampling frequency and sample 
analysis may apply to a landfill. For instance, a site may be subject to 
regulation under RCRA (Resource Conservation and Recovery Act), city 
ordinances, sanitary districts, water quality boards, departments of health, 
departments of namral resources, or state EPA's. 

It is therefore necessary to identify and understand each applicable 
requirement and to incorporate each into the Site-Specific Groundwater 
Monitoring Plan (GWMP). Formnately, many of these requirements 
overlap, so the amount of variation may be minimal. It is important to 
ensure that each requirement is met during aU phases of the sampling and 
analysis procedures, and that each requirement is also reflected in the Site-
Specific GWMP. 

3.2 Analytical Requirements 

Once all sampling requirements have been identified and incorporated into 
the Site-Specific Groundwater Monitoring Plan, the laboratory analysis 
requirements of groundwater samples must be identified and implemented. 
This includes determining which analytes must be measured, (and at what 
frequency), which analytical methods are required, whether library 
searching (plus analysis) is required, and the reporting limit for each 
analyte. 

It must be possible for the methods selected to meet the reporting 
requirements for each analyte. Consult with the EML to determine whether 
the method detection limits of the selected method will meet the reporting 
requirements. It is also important to do this whenever required reporting 
limits are lowered. The EML will also assist the regions in negotiating 
analytical methods and reponing limits with the agencies at the request of 
the regions. 

Other special analytical requirements must also be reported to the EML. 
For example, if a site requires matrix spike or duplicate analyses at a 
greater frequency than that which the laboratory normally performs, the 
EML must be notified so it can implement these special requirements. Or, 
if a QA/QC report must be submitted wi± analysis results, the EML must 
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be notified enough in advance to ensure one is submitted along with the 
client report. Any other special requirements must be likewise be relayed 
to the EML. 

3.3 Laboratory Requirements 

The EML is responsible for all groundwater analyses. The EML also 
evaluates the sampling and analytical protocols of each Site-Specific 
GWMP as it relates to the EML's monitoring program system. As a result, 
all routine and specialized requirements must be clearly reported to and 
coordinated with the EML prior to the sampling event to ensure that the 
EML can adequately meet the requirements. 

In a limited number of cases, the EML may subcontract samples to outside 
laboratories. For instance, if a parameter must be analyzed within 24 
hours, and cannot be shipped to and analyzed at the EML within that time 
period, the sample will be subcontracted. Any subcontract lab used to 
perform groundwater monitoring analyses must be approved by the EML 
for that purpose. The Chemical Waste Management Vice President of 
Science and Technology maintains a list of the labs that have been approved 
for subcontracted services. Information about which labs may be used is 
available through the EML's Client Services Department 

Any subcontract lab must meet the requirements the EML has established 
before being used for groundwater analyses. Each lab must submit a 
Quality Assurance Plan (QAP) that defmes the level and extent of QA and 
QC performed at the lab. The QAP must be found acceptable before a lab 
will be approved. In addition, the lab must successfully complete an audit 
by the EML's Quality Programs Department before the EML will grant 
full approval for the laboratory to analyze subcontracted samples. 

13 



4.0 Procedures 

4.1 Preliminary Procedures 

Before any sampling is done at a facility, a number of preliminary tasks 
must be completed. These tasks include locating the well, identifying well 
characteristics, defining the sampling schedule, and identifying parameters 
to monitor. If these preliminary procedures are followed properly at the 
outset, they can ensure that subsequent sampling is accurate and cost 
effective. 

4.1.1 Well Location and Characteristics 

The first step in any monitoring program is the installation or location of 
the monitoring points. Cenain information about each well is required 
whether a new program or an existing one is involved. The Monitoring 
Well Constmction Summary (Figure 4.1) and the Well I.D. (Than (Figure 
4.2) must be completed for each sampling point before any monitoring can 
begin. 

4.1.1.1 The Monitoring Well Construction Summary 

Pertinent information about a well's characteristics (such as installation 
date, location, drilling method used, total depth, water levels), description 
of screened interval, and well log is recorded on the Monitoring Well 
Construction Summary (Figure 4.1) or within the site-specific groundwater 
monitoring plan (or other appropriate location). This data must be 
available in the Site-Specific Groundwater Monitoring Plan. The Regional 
or/Site Engineer is responsible for obtaining and recording this 
information. 

1 4 
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Site; 

WMI GROUNDWATER MONITORING PROGRAM: 
MONITORING WELL CONSTRUCTION SUMMARY 

Field Deficrintinns 

Enter the site name and number. 

WeU Number: 

Date Installed: 

Location: 

Driller: 

Supervising: 

Log By: 

Drilling Method: 

Total Depth: 

Boring Diameter: 

Ground Elevation: 

Enter the sample point designation. It should be 
the same as that used in the Laboratory 
Information Management System (LIMS). 

Enter the date the well was installed or drilling 
was completed. 

Enter the location relative to site boundaries (e.g., 
southeast comer) as well as the exact USGS 
location (if available). 

Enter the company name and the name of the 
person who supervised the drilling. 

The name of the geotechnical company 
responsible for supervising the drilling. All 
drilling should have been supervised by a 
geotechnical engineer or registered qualified 
geologist. 

Enter the name of the person responsible for 
logging or drilling the well. 

Specify the method used to drill the well. 

Specify the depth of drilling to the nearest tenth 
of a foot. 

Specify the boring diameter in inches to the 
nearest tenth of an inch. 

Enter the elevation at the bore hole to the nearest 
hundredth of a foot. 
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Standpipe Elevation: 

Bit: 

Casing Diameter 

Casing Length: 

Casing Material: 
(Inner) 

Casing, Protective: 

Casing Stick-up 
Height: 

Casing Volume: 

Laboratory Reagent 
Quality Water: 

Rig: 

Screen Diameter 

Screen Length: 

Enter the elevation at the top of the (PVC inner 
or stainless) casing to the nearest hundredth of a 
foot Mean Sea Level (MSL). 

Tool which is used to progress a drilling device 
through the strata. 

Enter the casing diameter to the nearest tenth of 
an inch. 

Enter the length of the casing to the nearest tenth 
of a foot. 

Describe the material of which the casing is made 
(e.g.. Schedule 40 PVC). 

Anodized aluminum pipe with aluminum locking 
lid with provisions for a heavy-duty padlock, 
installed 3 feet above ground surface, to protect 
the well's innter casing from damage or other 
protective enclosure as specified in SSSP (Site-
specific Sampling Program). 

The distance that the outer protective casing 
protrudes from the ground. 

The volume of water (in gallons) that is present in 
a well prior to purge and sampling. 

Water containing non-detectible levels of each 
analyte of interest, a pH of 7, and conductivity 
equivalent to that of deionized or laboratory 
reagent quality water. 

Mechanical device which is used to bore holes 
through geologic media to provide physical 
specimens of strata from different depths. 

Enter the screen's diameter to the nearest tenth of 
an inch. 

Enter the screen's length to the nearest tenth of a 
foot. 
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Slot Size: 

Stick-up: 

Water Level, Initial: 

Water Level, 24-hour: 

Other 
Water Levels: 

Comments: 

Description of 
Screened Interval: 

Values Used: 

Enter the slots' width to the nearest thousandth of 
an inch. 

The venical length of the protective casing 
protruding from the ground surface. 

Enter the water level depth and elevation in 
MSL feet before development, to the nearest 
hundreth of a foot 

Enter the water level, after allowing recharge for 
24 hours, to the nearest hundreth of a foot. 

Note whether water levels are from ground 
surface or from the top of the casing (MSL). 

Note anything unusual about the well in this space. 

Note the soil description for various depths 
throughout the screened interval. It is necessary 
to note soil composition and thickness of the soil 
strata. 

Note whether the depth is from the ground 
surface, top of casing or from MSL. 

4.1.1.2 Well I.D. Chart 

A Well I.D. Chart should be completed for each WMI site. Each well I.D. 
Chart should be reviewed annually and revised where necessary. (See 
Figure 4.2.1 for an example). This chart is used by the sampling team for 
reference and provides a sununary of the general design of, and historical 
information alwut, ±e wells at the site. The historical values in this chart 
should be compared with the new values when samples are taken. If any 
inconsistencies arc observed between the two, complete the sampling and 
contact the Program Manager immediately. A copy of the complete Well 
IJD. Chart must be kept and used during sampling. 
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The Well I.D. chart must be updated as necessary, and must include: 

Site: 

Well I.D. Number: 

Well S tarns: 

Purpose: 

Gradient: 

WeU Depth: 

Enter the name and number of the facility being 
monitored. 

Enter the sample point identification number. 
Identification numbers assigned by state or local 
agencies should be shown in parentheses. 

Enter "A" if the well is active and "C" if the weU 
is closed. If the Well I.D. is closed, note the date 
on which it was closed in the "comments" section. 

Note the type of the well regulatory program and/ 
or agency for which the well is monitored (e.g., 
RCRA, TSCA (Toxic Substances Control Act), 
information, state agency assessment). 

Note whether the well is upgradient, down-
gradient, or lateral to the specific unit or 
formation being monitored. 

Note the total distance in feet from the top of the 
well casing (or reference point) to the bottom of 
the well. 

Elevation at 
Top of Casing: 

Normal Ranges: 

Purge Volume: 

Note the elevation from (MSL), from the top of 
the well casing (usually tenths of a foot). If 
elevations have been measured from another 
point, this variation should be noted on the Well 
I.D. Chan. 

These are ranges, chosen by the Program 
Managers, which represent historic values, 
including seasonal variations. 
NOTE-These are noi Alen Levels! 

Note the approximate number of gallons purged 
from the well (3-5 casing volume are 
recommended). 
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Depth to Water: 

Elevation (MSL) of 
Water: 

Time Needed 
to Recharge: 

Temperamre: 

pH: 

Specific 
Conductance: 

Comments: 

Note the approximate or average range of the 
depth to groundwater, to the nearest 0.01 foot, 
from the top of the well casing (or reference 
point) to the water surface. 

Calculate the elevation (Mean Sea Level) of the 
groundwater surface. 

Note the approximate time, in hours, required for 
the well to recharge sufficiently to collect all 
samples. 

Note the approximate or average or range of the 
water temperamre in degrees celsius. 

Note the water's pH in standard pH units. 

Note the approximate conductivity values, in 
umhos/cm. at 25 ®C. 

In this section, document such things as well 
closure dates, specific monitoring requirements, 
or recharge information for Well Wizards. 

A site map, which includes well locations and I.D. numbers, is available in 
the site-specific Groundwater Monitoring Plan, and is available to sampling 
team members for use in locating and identifying the wells. 

19 



WELLI.D. CHART 
... ^ 1 

Normal Ranee 

Well I D. 
Number 

Well 
Status Purpose Gradient 

Well 
Depth 
(Feet) 

Elevation at 
Top or Casing 

(MSL) 

V.h.. 
(0.110.) 
*E1OOOM 
Swf.cW 

Wor 
(F«i) 

•eioMMI* 
s«rf»4ir 
W.Mt-(fMl) 

Time 
Needed to 
Recharge 
(Hours) 

Temp. 
•Celsius PH 

(Std) 

Specific 
Conduct, 

(umhos/cm. 
at25'C) 

Comments 

• 

N> 
O 

Completed by: 



WELH.D. CHART 
Site: Sun Site Landfill (050) 

Figure 4.2.1 Date: 3-10-90 

Normal Range 

Well I D 
Number 

Weil 
Slatus Puq>ose Gradient 

Well 
Depth 
(Feet) 

lilevaiion at 
Top of Casing 

(MSL) 

Purge 
Volume 

(Gallons) 

Depth to 
Water 
OFeet) 

Time 
Needed to 
Recharge 
(Hours) 

Temp. 
"Celsius pH 

(Sid) 

Specific 
Conduct, 

(umhos/cm. 
at 25"C) 

Comments 

RCRA DOWN 60 468.31 8-10 15'-18' 12 7.0-7. 350 450 

RCRA DOWN 90 466.73 10-15 25'-27' 10 7.3-7. 275-325 

K) 

STATE UP 30 465.11 1-3 35'-40' 48 13 7.5-7 350-370 
Well aban
doned 6/86 

Recharge 
lime per 
R. Eng. RCRA UP 50 495.81 8-10 5'-6' 

1 
72 14 6.5-6 1570-180( 

RCRA DOWN 120 495.76 20-25 10'-12' 24 10 6.1-6. 970 110( 
Strong 
odor 

RCRA DOWN 70 515.81 7-10 30'-32' <1 II 7.1-7 450-470 
uood 

recharge 
rate 



4.1.2 Sampling Schedules 

For each site, the EML and the Regional and/or Site Engineer or Program 
Manager will review site and sampling information, including a schedule, 
which will be documented on the monitoring program. This document 
contains a description of a program, a schedule and approximate budget, 
sampling and analysis requirements, and administrative information (e.g., 
repon distribution or AquaPak shipment address). Before each sampling 
event, the sampling and analysis requirements and the monitoring program 
must be verified. 

After verification, the monitoring program is used by the EML to confirm 
the sampling event statement of work and to provide instructions to the 
sampling teams. 

4.1.3 Vcrificatipn ftr Initiatipn a Sampling Event 

The EML should be notified at least 50 days before a sampling event is 
scheduled. Sample bottles and AquaPaks arc sent via courier (e.g.. United 
Parcel Service), which requires approximately 5-7 days for delivery. For 
an emergency event, designated by the Regional and/or Site Engineers, 
AquaPaks, and bottles can be sent via overnight delivery (Federal Express), 
or they can be delivered by the subcontract laboratory. The need for 
express shipments at local labs or at the site can be minimized if storage 
space is available. In case of emergencies, a subcontract laboratory may be 
used if it is found on the non-WMI testing laboratory list. Insufficient 
notice of a event tends to increase costs, so as much notice as possible 
should be given before beginning the sampling event 

When verifying a sampling event, reference should be made to the 
appropriate monitoring program. An example of a monitoring program 
or Program Manager's Checklist is given in Figure 4.3. AquaPak shipment 
arrangements and any other special instructions should be verified. 
Any changes should be noted verbally and confirmed in writing by sending 
the corrected Program Manager's CThecklist to the appropriate EML 
Account Representative. 

New events are created by written or verbal communication with EML 
Account Representatives, who will create and forward a Program 
Manager's Checklist for confirmation of the event. For emergency events, 
this information can be provided verbally, but it must also be confirmed in 
writing, using the Program Manager's Checklist. The information in the 
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Figure 4.3 
WMI 

Monitoring Program Services - Administrative Information 
Programs Manager^s Checklist 

Monitoring Program No; 418912-00000 
Period covered: 01/1991 - 12/1991 
Region: TES District: 

Description: 
ROUTINE ENVIRONMENTAL MONITORING PROGRAM 

Rev I 00 Type: R 
Rev date: 01/28/1991 
Month: ALL 

Revision History: 
1/28/91: EXAMPLE FOR SAMPLING MANUAL. 

Site 1418 : 
Site Address: 

City: 
State £ Zip: 
Phone 

program Manager: 
Address: 

City: 
State & Zip: 
Phone 

Alt. Program' Mgr: 
Address: 

City: 
State & Zip: 
Phone 

Sampling Team: 
Address: 

City: 
State & Zip: 
Phone 

Aquapak Shipment: 
Address: 

City: 
State £ Zip: 
Phone 

Correct? 
Y N 

Changes 

WMI Landfill 
Landfill Address 

Landfill City 
XX 99999 
(999) 999-9999 

MANAGER,X. 
WMI 

000000000 
(000) 000-0000 

ALTERNATE,X. 

000000000 
(000) 000-0000 

SAMPLER,X. 
WMI OR CONSULTING FIRM 
OFFICE ADDRESS 

000000000 
(000) 000-0000 

SAMPLER 
WMI OR CONSULTING FIRM 
AS ADDRESS 

000000000 
(000) 000-0000 
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WMI 
Sampling and Analysis Requirements 

Programs Manager *s Checklist 

Rgurc 4.3 (com.) 

rlonitoring Program No: 418912-00000 
Task: • 01 
Description: 2 WELLS, 1 FIELD BLANK 

Rev I 00 
Rev Date: 01/28/1991 
Status: I 

Month I 

JAN 1 Fixed Sampling 
Report Due: 02/28/1991 Date: 01/28/1991 
Sample Matrix Code: H Name: WELL 

Sample Points 

OlFB KWOl HW02 

Correct? Changes 
Y N 

I I I 1 

I M 1 

Method Name F Report to Lab 

ALKALINITY TOTAL METHYL 0 N WMI EHL ( ] [ ] 
CHLORIDE, AUTOMATED FERRI Y WMI EML (1(1 
CHEMICAL OXYGEN DEMAND Y WMI EHL I 1 I ] 
TOTAL ORGANIC CARBON DUPL Y WMI EML (1(1 
SOLIDS,TOTAL SUSPENDED!RE N WMI EHL (1(1 

^"ERCURY BY COLD VAPOR AA-
S SSOLVED K BY FLAME AA 

Y WMI EHL (1(1 ^"ERCURY BY COLD VAPOR AA-
S SSOLVED K BY FLAME AA Y WMI EHL (1(1 

,<J^D BY GFAA-DISSOLVED Y WMI EHL (1(1 
CALCIUM BY 1CP-DISSOLVED Y WMI EHL (1(1 
MAGNESIUM BY ICP-DISSOLVE Y WMI EML (1(1 
SUB BACTERIA COLIFORM N WMI SCL (1(1 
SV BNA 625 MS REV 1 N WMI EHL (1(1 
31 Volatile Compounds N WMI EHL (1(1 

Sampling Instructions: Correct? Yes ( ] No ( ] 

WniS MANUAL FOR GROUND WATER SAMPLING IS TO BE FOLLOWED, 

XXXX PER REGULATIONS/PERMIT. 

Special Instructions: Correct? Yes ( ] No ( 1 

USE METHOD XXXX FOR XXXX PER REGULATIONS/PERMIT. 
REPORT DUE TO STATE ON XX/XX/XXXX. . 
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following sections is to be provided by completing the Program Manager's 
Checklist. 

* Facility Name and Site Code 

The facility name and site code must be provided and all results are 
reponed using the facility site code rather than the facility name, to 
maintain confidentiality. All monitoring data in automated storage in 
LIMS are filed under this number. All analyses done for WMI by the 
EML are stored in the EML's system and transferred to LIMS under this 
code. Site codes are also used on all Field Chain-of-Custody Records and 
Field Information Forms. If a site is new or is being expanded, a site code 
must be obtained from the Client Services Department of the EML. 

* Monitoring Program Task(s) 

For regularly scheduled events, reference is given to the tasks to be 
included in sampling event. For unscheduled events, a new task will be 
assigned. Generally, all samples requiring identical analyses will be 
grouped under a single task. 

* Number of Samples and Matrix 

The number of samples to be collected and analyzed must be specified 
including field and trip blanks, sample types, and matrices (e.g., water, 
duplicates and soil). It is important to identify samples that may have a 
complex matrix or potential interferences, such as high sulfide or 
chloride or organic concentrations. These samples require special 
cleanup procedures prior to analysis. The categories of matrices are 
listed in the Appendix. 

* Sample Point Designations 

Sample point designations must be standardized to avoid confusion. 
These designations are to be limited to six characters (alphabetic and/or 
numeric). The EML's Account Representatives will assist clients 
determine sample point designation assignments for emergency simations. 
The designations established in LIMS are to be used by the sampling 
crew, by the EML, and by the subcontract lab. The EML has been 
instructed not to accept samples for analysis that do not contain 
established sample point identifiers. If a new code must be established, or 
if a code must be modified, contact both the Corporate Environmental 
staff and the EML's Client Services Department. 
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The EML also uses a prefix to the sample method designation code which 
identifies the sample type. Sample I.D.'s with the abbreviated method 
designation codes are printed on the bottle labels. The method 
designations and associated methods arc listed in the Appendix. 

For samples that are field duplicates, the appropriate source code with the 
designation code is to be used (e.g., X-DUP). The Program Manager will 
retain the identity of the duplicate sample. 

* Method Designations 

The lab group is identified with an abbreviation of lab name and 
methodology. This abbreviation helps differentiate various analysis 
requirements for a lab group's samples or program tasks. For example, 
with INICPDISFE; IN represents the inorganics lab group; TCP 
represents ICP methodology; DIS represents dissolved and FE represents 
the metals for which to analyze (iron). 

* Sampling DatefsVSrhpdnlff 

Specific dates for sample collection are to be scheduled as soon as 
possible. Expected arrival dates for sample AquaPaks should be 
communicated to the EML Account Representative or Sampling 
Coordinator so the lab manager may schedule work and reserve lab 
capacity for the event. Regulatory agencies should also be notified of 
scheduled dates as required. 

* Analvtes to be Tested/Reporting Requirements 

The analytes to be tested are to be listed by sample designations. If not 
previously identified, non-routine detection limits or methodologies 
required by a regulatory agency must be defined as special instructions. 

* Required Sampling Arrangements 

The sampling team must be identified. The EML's Account 
Representative will maintain communications with those responsible for 
sampling (e.g., AquaPak check, transportation arrangements), and will 
woik with the sampling team in coordinating sampling schedules. For 
special events, special expertise or equipment may be required, and as 
much information as needed should be provided for the subcontract 
sampling team. 
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* Delivery Address for AquaPaks and Sampie Bottles 

The delivery address for AquaPaks and sample bottles may be the 
subcontract lab, the sampling subcontractor, the site, or another WMI 
facility. Specific information should be given about the delivery location 
information including building and room. This will minimize the need to 
relocate AquaPaks and sample bottles for storage. The Program 
Managers's name will be included on all AquaPaks. A site contact is also 
necessary to allow the sampling team access to the site, to confirm arrival 
of sample bottles, etc. 

* Spggial 

Special instructions must also be noted. Some examples are noted next. 

1. For emergency events, frozen ice packs may be received with 
the AquaPaks at the site. This must be specified, 

2. Special packing requirements should be noted (e.g., bottles required 
for splits), 

3. Special report requirements should be noted (e.g., state reporting 
forms), 

4. Known interferences or known high levels of a compound from a 
specified sample point should be identified so special analytical 
procedures can be followed. 

5. Sample filtering procedures, if used in the field, should be noted. 

After an event is scheduled or declared, the EML will contact the 
subcontract laboratory and place an order. To confirm information 
conceming the sampling, copies of the Statement of Work (S.O.W.) 
(Figure 4.4) will be sent to the subcontract lab and sampler. The sampling 
team is to use Facility Codes and sampie point designations identified in the 
S.O.W. and follow sampling instructions provided. 

*Iuman2imd 
The standard turnaround for analytical results is within 25 days from 
sample receipt by the lab. Exceptions may be made for unusual detection 
limits, odd matrices, special compounds, and subcontracted analyses. 
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iVHurc. '•',A 

Honitoring Progras Inforaation 

no. 
101 

Rev 
02 

Rev date 
07/31/90 

Task 
18 

Month 
JULl 

ENS no. 
90-11014 

Samp Date 
07/15/90 

No. AquaPaks 
004 

.^ample Matrix Code: W (Sample Matrix Name: WELL 

Site Information 1 Description 

Number: 417 1 DEMONSTRATION EVENT 
Name : EML 1 
Location: Aurora . XL 1 

lample Points: 

AMI AM2 rPOl rP02 PMl PH2 
END SAMPLING REQUIREMENTS 

lethod ID Method Description r I Size Type Preservative Lab 

.'RCODXXXOl 
:RTDSXXXOI 
'DWDTWTCOl 
'DWGWELWDT 
•DMPURIUrO 
••DWPURSAMP 
'OXTEMPCOl 
•'OPHSINGOl 

;i»COND01 
*DISBA 

vPDISCA 
:NICPDISCO 
:NICPDISCR 
:NICPDISCU 
:NICPDI-SMN 
•.NICPDISXB 
;NICPDISZN 
INCVAAOIBG 
NGFAADIAS 
INGFAADICD 
:NGFAADIPB 
;NGFAADISE 
:VHS1BNA06 
/OMSAAN301 
>VnSlBNA06 
^OMSAAN301 

CHEMICAL OXYGEN DEMAND 
SOLIDS,TOTAL DISSOLVED(RE 
FDW/DTW TOP OF CASING 
FDW/GW ELEV/W DEPTH TOT 
FDW/PURGING INFOHATION 
FDW/PURGING/SAMPLING EQUP 
FD/H20 TEMP IN DEC C 
FD/PH - SINGLE 
FD/SP COND - SINGLE 
BARIUM BY ICP-DISSOLVED 
CALCIUM BY ICP-DISSOLVED 
COBALT BY ICP-DISSOLVED 
CHROMIUM BY ICP-DISSOLVED 
COPPER BY ICP-DISSOLVED 
MANGANESE BY ICP-DISSOLVE 
BORON BY ICP-DISSOLVED 
ZINC BY ICP-DISSOLVED 
MERCURY BY COLD VAPOR AA-
ARSENIC BY GFAA-DISSOLVED 
CADMIUM BY GFAA-DISSOLVED 
LEAD BY GFAA-DISSOLVED 
SELENIUM BY GFAA-DISSOLVE 
SV BNA 625 MS REV 1 
31 Volatile Compounds 
** SEMI-VOLATILE DUPS ** 
««**** TRIP BLANK 

01-0125 
01-1000 

H2S04 
NONE/COOL 4 DEG C 

Y 01-0500 P HN03 

Y 01-1000 P HN03 

N 02-1000' G NONE/COOL 4 DEG C 
N 04-0040 G HCL 
N 02-1000 G NONE/COOL 4 DEG C 
N 01-0040 G HCL 

EML 
EHL 
EML 
EML 
EML 
EHL 
EML 
EML 
EML 
EML 
EHL 
EML 
EML 
EML 
EML 
EHL 
EML 
EML 
EML 
EML 
EML 
EML 
EML 
EML 
EHL 
EHL 

END BOTTLE REQUIREMENTS 

iampling Instructions: 

WMIS MANUAL FOR GROUND WATER SAMPLING IS TO BE FOLLOWED. 
REFER TO SITE SPECIFIC MONITORING MANUAL: WELL AMI MAY BE SLOW TO RECHARGE. 

ial Instructions: 

;ILES REQUIRED SEMI-ANNUALLY. 
iC TASK 18 AND 19 TOGETHER. 

:ADMIUM BY GFAA BECAUSE LOW REPORTING LIMITS NEEDED. 
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Express or emergency mmaround, (under 14 days) when required, must 
be communicated to the EML. Surcharges will be added to emergency 
tum around time events. 

4.2 Prgsampling Prgc^dyrgs 

Once the sampling event has been scheduled and declared, a considerable 
amount of preplanning must be done to ensure that sampling will go 
smoothly. Presampling procedures include procuring and calibrating of 
field meters and equipment, inspecting AquaPaks, reviewing Statement of 
Work Forms, and completing Field Chain-of-Custody Records. These 
procedures are addressed in the following sections. It is suggested that 
preparation for the sampling event begin at least one week before the 
event, to ensure enough time to complete all of the steps and correct any 
problems that occur. For emergency events, contact the EML for help to 
abbreviate procedures. 

4.2.1 Organizing Fouinmcnt and Materials 

All equipment necessary for a sampling event should be cleaned and/or 
decontaminated, checked and, if necessary, calibrated before going into the 
field. As much preparation as possible should be done ahead of time since 
neither the facilities nor the material required for equipment cleaning and 
calibration may be available at the facility. 

The-following is a checklist of equipment that may be required for a 
sampling event (Figure 4.5). 

26 



PRESAMPLING CHECKLIST 
Figure 4.5 

A. Nondedicated Equipment 

1. Bailers PVC Stainless Teflon 

3/4 inch 
1 1/2 inches 
3 inches 
Other 
S. steel chain/ 
cable/line 

2. Spare parts for equipment 
Stainless steel chain 
Tubing 
Elbows 
Air hoses 
Well Wizard maintenance kit 

3. Gasoline compressor and controller 

4. Gas cylinder and regulator 

B. Field Measurement Equipment 
Primary Backup 

1. pH 1. ] 
2. Specific conductivity 2. ; 
3. Temperature 3. 
4. Temperature probe 
5. Depth to water probe 
6. Weighted tape with popper 
7. Surveyor's tape measure 
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8. Specific conductivity standards 
9. pH buffers 

C. Site-Specific Material 
1. Site map with well location 
2. WeU I.D. Chart 
3. Keys for wells and gates 
4. Frozen ice packs 
5. Deionized water (or laboratory reagent quality) (five 

gallons minimum) 
6. Filtering equipment 
7. S.O.W. 
8. Site-specific Groundwater Monitoring Plan 
9. AquaPaks 
10. Extra bottles (e.g., pre-filtration bottles) 

D. Other Sampling Equipment 
1. Personal protective equipment 
2. Preservative kit 
3. Tools (e.g. pipe wrench) 
4. Fuimeis 
5. Calibrated 5-gallon bucket 
6. Disposable latex or PVC gloves (without powder) 
7. Paper towels 
8. Flashlight 
9. Calculator 
10. Camera 
11. Conversioit charts 
12. Black pens and permanent marker 
13. Field meter log book 
14. Manual for groundwater sampling 
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4.2.1.1 Pumps 

The type of pump used depends on the site conditin and nature of the 
anaiytes being tested. Positive-displacement bladder pumps constructed of 
teflon and stainless steel or PVC (e.g. Well Wizard (R)) are the preferred 
type of pump for most sampling programs. Before another type of pump 
is used, its advantages and disadvantages should be evaluated. For example, 
bladder pumps are preferred for volatile organic compounds because the 
use of suction-lift pumps may result in degassing and the loss of volatile 
compounds. Portable submersible pumps are not suitable if lubricants are 
used in the pump, since that can cause the sample to be contaminated with 
organics. Air-lift samples may result in degassing and the loss of volatile 
compounds. Air-lifted samples are also not suitable when sampling for pH-
sensitive anaiytes, such as metals. 

When non-dedicated pumps are used, stringent cleaning procedures must be 
followed between sampling sites. Before purging wells at the next site, 
sufficient amounts of deionized or laboratory reagent quality water must 
be flushed through the pump and tubing. Bgure 4.6 is a form for non-
dedicated pump cleaning documentation. Bgure 4.6.1 is an example of a 
completed form. 

Decontamination procedures should be performed in a clean room or 
laboratory environment. 

To clean a non-dedicated pump, place it in a PVC or stainless steel 
standpipe, filled with laboratory grade deionized or laboratory reagent 
quality water. Add a continual supply of water to the standpipe. Initial 
specific conductance and amount of deionized or laboratory reagent quality 
water used should be accurately measured and recorded on Bgure 4.6. 
The pump and tubing should continue to be flushed until the specific 
conductance of the discharged deionized or laboratory reagent quality 
water is within ±10 umhos (at 25®C) of the initial measurement. (See 
Figure 4.6.1 for an example). Once this figure is achieved, the pump and 
tubing should be properly stored and will be ready for use at the next site. 

Decontamination procedures at the sample location are also important. 
To ensure the integrity of a non-dedicated pump between wells, a minimum 
of three gallons of deionized or laboratory reagent quality water should be 
used to thoroughly flush the pump and tubing before and after use at each 
weU. 
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4.2.1.2 Bailors 

Bailers should be made of suitable inen materials, when monitoring for 
organic compounds, (such as stainless steel or PVC or in some cases 
teflon). They are appropriate for sampl ing all required RCRA parameters. 
Stainless steel bailers should be used for such applications as "oily" 
matrices where ease of cleaning and possibly durability may be a factor. 
PVC bailers with nonglued joints may also be used. Non-dedicated 
equipment should only be used in emergencies. When used, non-dedicated 
bailers must be triple-rinsed with deionized water (or laboratory reagent 
quality) before and after sampling each well. Dedicated bailers require no 
rinsing. Disposable bailers may be used at each well if preferred. 
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NONDEDICATED PUMPS: 
LABORATORY CLEANING DOCUMENTATION Figure 4.6 

• Deionized Wafer 

Dale Pump # Fump/Mfg. 
Model# 

Initial sp.cond. 
of detonlzed 
water at 25''C 

Number of 
Gallons 
Used 

Sp. cond. 
at25°C 

Number of 
Gallons 
Used 

Sp. cond. 
at25°C 

Number of 
Gallons 
Used 

Sp. cond. 
at25°C 

• 

• 



NONDEDICATED PUMPS: 
LABORATORY CLEANING DOCUMENTATION Figure 4.6.1 SAMPLE 

Deionized Water 

Dale Pump# Pump/Mfg. 
Model# 

Initial sp.cond. 
of deionized 
water at 25*'C 

Number of 
Gallons 
Used 

Sp. cond. 
at25°C 

Number of 
Gallons 
Used 

Sp. cond. 
3125'^ 

Number of 
Gallons 
Used 

Sp. cond. 
at25°C 

5/16^ ffA 
FULTZ 
»SP-202 12 10 40 10 15 N/R N/R 

5/30/90 HA 
FULTZ 
«SP-202 10 10 100 10 65 25 17 

6/30/90 «A 
ISEI2 

9 10 15 N/R N/R N/R N/R 

• 

u> 
N> 



4.2.1.3 The AquaPaK and ??ampte Bottles 

The sampler or sampling team is responsible for checking all sample 
bottles and AquaPaks when received and for preparing ice packs prior to 
the sampling evenL This person must immediately notify the EML of any 
problems or questions. The AquaPaks may also be shipped to the 
subcontractor or to the sampling site, depending on the location requested 
when the monitoring program is created. If AquaPaks are shipped to the 
site, the subcontractor must communicate with those on the site to ensure 
the timely arrival of AquaPaks. The subcontractor must also communicate 
with site persoimel to ensure access to the site before the sampling event so 
that equipment, AquaPaks, and supplies may be checked. If the AquaPaks 
are shipped to the subcontract lab, the recipients must arrange with site's 
Program Manager who will contact the EML to arrange for the delivery of 
the AquaPaks to the sampling team. (Note: It is important that AquaPaks 
be sorted in buildings that do iM contain solvents, cleaners or gasoline or 
diesel fuels.) 

Bottles from more than one lab may be used when sampling. TTie 
following are some examples: 

* 

4i 

4c 

All sample bottles and AquaPaks from the EML. 
Sample bottles and AquaPaks from both the EML and the subcontract 
lab. 
Bottles supplied by a regulatory agency for split samples. 

The EML provides AquaPaks, which are rotary molded, high-density, 
plastic insulated sample containers. Each AquaPak also contains bottles 
packed in molded polyethene. Ice packs are provided to thermally 
preserve samples for up to 40 hours. Chain-of-custody seals, preservatives 
and forms for documentation of the sampling event, are also provided 
within the AquaPak. 

The EML will notify the sampling team of AquaPak delivery arrangements 
and of the correct contents of all AquaPaks. Before the sampling event, the 
team leader will receive information for the sampling program on the 
Statement of Work (see Figure 4.4). 

Upon receipt of the AquaPak, the gray numbered seal must be examined. 
If it is not intact, contact the EML immediately for instructions. If the seal 
is unbroken, break the seal, open the AquaPak, and remove the plastic field 
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bag from inside. (Document the seal number on the Field Chain-of-
Custody Record.) 

This bag contains Field Chain-of-Custody Record and Field Information 
Forms, red temporary seals, remm labels, a Federal Express ticket, and 
one gray numbered seal. The gray seal is used as the final seal when the 
AquaPaks arc remmed to the lab. The red, unnumbered seals arc used to 
sed the AquaPak if it is left imattended. 

Fill out the Field Chain-of-Custody Record (Figures 4.7 and 4.7.1) and 
Field Information Form (Figures 4.8 and 4.8.1) when initially opening the 
AquaPak (e.g. record the seal number). If the samples are returned 
directly to the EML, send the white (original) and yellow copies of both 
the Field Chain-of-Custody Record and the Field Information Form with 
the samples. If samples are returned directly to a subcontract lab, send the 
pink copy of the subcontract (Thain-of-Custody Record to the EML with the 
AquaPsLk. 

Note the arrangement of the bottles and ice packs inside the AquaPaks 
before removing them. Repack them in the same order when sampling is 
complete. AquaPaks are packed for economy of space and often, unless 
special attention is given, it is difficult to fit everything back in place. 

An inventory of the bottles and their condition should be noted. The bottle 
list, analyses required, and preservation requirements are noted on the 
Field Chain-of-Custody Record in the "AquaPak Contents" section. Each 
sample bottle is labeled with its own bottle I.D. number, which refers to 
the lab group, method of filtering, and necessary preservatives. All bottles 
used for a particular sample point must have the same bottle set number, 
since samples from several sample points may be packed in the same 
AquaPak. 

New, properly cleaned sample bottles arc provided in each AquaPak. The 
type of bottle will vary depending on the analysis required. For samples 
requiring preservatives, premeasured amounts of preservatives are 
supplied in small vials and are placed next to the proper bottle in the bottle 
holder. These preservatives should be added to the sample bottles after 
filling. However, the preservatives for the VOA and TOX methods are 
placed in the bottle prior to shipment. Each bottle is labeled with a sticker 
to identify the preservatives that are required. Preservatives must iM be 
put in bottles that do not require them. Verification that the appropriate 
preservatives have been included with the bottles and that the appropriate 
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bottles arc available is imperative. A list of sample bottles (type and size) 
and preservatives required for each analysis is included in the Appendix. 

Each AquaPak that includes bottles for volatile organic analyses, also 
includes a trip blank (40 ml. vial filled with reagent free water). When 
volatile organic analyses have been requested, the AquaPak wiU contain a 
trip blank regardless of whether a request has been placed for analysis of 
the trip blank. Prior to shipment, the EML checks each trip blank vial to 
ensure that it has no air bubbles. Occasionally, due to pressure and 
temperature changes, small bubbles will appear in the blaiik. Note the 
condition of the blanks as, well as any relevant information about the 
AquaPak, on the Chain-of-Custody Record. 

For field blank analyses, bottles will be included within the AquaPak. The 
water the sampling team uses in the field should be used for field blanks. 

4 

The AquaPak also contains ice packs to maintain sample temperature at the 
level required by E5A methods. The sampling period must be planned to 
allow adequate tin^ for freezing of the ice packs. Usually a 24-hour 
period is required to ensure that the ice pack will be frozen solid. After 
the AquaPak is checked in, the ice packs should be placed in the freezer, 
and the Field Chain-of-Custody Record is signed. The AquaPak is then 
closed and a red seal is placed through the chain of custody hole. The red 
temporary seals are to ^ used whenever the AquaPak is left unattended. 
The gray seal is to be used after sample collection when remming the 
AquaPak to the EML. 

If any questions ariie, or if there arc any problems with the AquaPaks and 
their contents, call flie EML before proceeding. 

4.2.1.4 Eouipnignt Storage 

If storage before sampling is necessary, all AquaPaks, containers, and 
equipment are inspected, and must be stored in a designated, contaminant-
free area. (i.e. a room free of solvents, cleaners, gasoline or where none of 
these products are ever used.) The area must be locked. All AquaPaks 
must be sealed (use the red temporary seal). 

Occasionally, some bottle sets will not be used (for example, if the well was 
dry and no sample could be taken). These sets should be remmed to the 
lab. 
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Unused AquaPaks should be returned to the EML via air courier after 
sampling is completed. The lab must be notified regarding the remm of 
unused AquaPaks. 

4.2.1.5 Calibration and Use of Meters 

The proper measurement and documentation of field analytes are integral 
parts of a monitoring program. Before going to the field, all equipment 
must be cleaned and checked for any malfunctions. 

The sampling team must calibrate all meters before using them in the field. 
This is necessary to ensure the proper working order of the meters, and to 
ensure the integrity the values measured. Manufacturers' calibration 
procedures must be followed. Where the manufacturer has provided no 
calibration procedures, follow the procedures contained in Standard 
Methods for the Examination of Water and Wastewater. 17th Edition. 

NOTE: A COPY OF THE PROCEDURES USED IN THE 
CALIBRATION OF THE FIELD METERS SHOULD BE ATTACHED 
TO YOUR COPY OF THIS MANUAL 

Calibrate the pH meter using pH 7 and pH 10 buffers, and a pH 4 buffer as 
a check, or with pH 7 and pH 4 buffers, and a pH 10 buffer as a check. 
The choice depends on the expected pH values of the samples. The 
calibration for pH is temperarnre-corrected. Please note the actual pH of 
your buffers at the temperature used for calibration. A chart for this is 
usually provided on the buffer container. You may need to calibrate the 
PH 7 buffer to 6.95 or 7.03 or some point in between, depending on the 
temperarnre of your buffers. This second standard should be within ±0.1 
pH unit of the expected value (e.g., pH 4 buffer, calibrated to within pH 
3.90-4.10). The measured value for the check buffer must be within the 
recalibration limits listed at the bottom of the page. If not, the meter must 
bei recalibrated. 

Calibrate the specific conductance meter standard for the conductivity 
expected at the site at (or converted to) 25°C. At least one additional 
standard must also be checked, of the same conductivity as the original 
standard, but cooled below room temperature (refrigerated). Checking the 
conductivity of this cooled standard checks the automrtic temperature 
compensation of the meter (or conversion calculation). Specific 
conductance must be within ±5% of the expected value (e.g., 1,413 umhos 
standard, calibrated to within 1,342-1,484). If the rccheck of either of the 
instrument's calibration does not fall, within these limits, the instrument 
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must be recalibrated. The calibration of the field instruments must be 
checked every four hours and at the end of the day. Additional 
information on calibration of redox potential (Eh ), dissolved oxygen (DO) 
and turbidity meters may be found in the Appendix. 

If the result of the calibration check is not within the limits listed in the 
preceding paragraph, the meter must be recalibrated and noted in the log 
book. Note that the range of each well is a more important guideline. 

All thermometers must also be checked, before each sampling event, for 
accuracy against a National Bureau of Standards (NBS) calibrated 
thermometer. Record this information in the Field Meter Log Book. 

Sampling team members are responsible for maintaining log books for all 
field meters. These log books contain the same information as those for 
permanent lab instruments (e.g., serial number, name and model of meter, 
year purchased, etc.). These books also contain quality control (QC) 
results, maintenance performed by the factory, and calibration notes for 
each day the equipment is used. 

NOTE: Log books may be obtained from the Senior Director of Quality 
Assurance for CWM for use by CWM persormei. (Refer to Figures 4.7 
and 4.7.1 for examples of a log book page.) 

Measure and record the specific conductance of the deionized or laboratory 
reagent quality water being used in the field each moming. Record the 
daily conductivity values in the. log book of the meter that is used (field or 
lab). If the specific conductance of the deionized or laboratory reagent 
quality water is greater than 50 umhos at 25®C, the Program Manager or 
Site Engineer should be contacted immediately. The suspect deionized or 
laboratory reagent quality water should nfil be used in that case. Deionized 
water or reagent quality should be obtained from an altemate source (e.g., 
subcontract lab, EML) until the problem can be corrected. 
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Temperature pi I Results Specific Conductivity 
Deionized 
Water 

Date Meter# NBS Meter Read? Calibrate 
7 

Read 4 Calibrate 
10 

Read 4 Calibrate 
4 

Sid. At25°C At X°C 
Specific 
Conduct 



Temperature pH Results Specific Conductivity 
Deionizcd 
Water 

Date Meter # NBS Meter Read? Calibrate 
7 

Read 4 (Calibrate 
10 

Read 4 Calibrate 
4 

Std. AtX°C Specific 
(Conduct. 

3/6/85 n lA.T 25' - - - - - - - - - - -

3/6/85 I - - 7.06 7,00 1003 10.00 
(check) 

4.01 N/R - - - - -

3/6/85 ffl 
- - - - - - - -

707 715 700 ic <10 

3/6/85 m - - - - - - - -
1413 1405 - - -

3/6/85 (backup) 
1(A) 

24.3' 250 7.04 7.00 10.08 10.00 (check) 
4.03 

N/R 707 700 723 lOf <10 

3/6/85 
(backup) 

1(A) - - - - - - - - 1413 1405 - - -

• 



4.2.2 CQpipl^ting Figld 

Improper documentation or inadequate information regarding the 
circumstances of collection and/or subsequent disposition of the samples 
(e.g., field chain-of-custody) may render resultant data useless. Proper 
chain-of-custody documentation is a crucial pan of the quality assurance 
and quality control (QA/QC) program. Comprehensive, consistent, and 
accurate documentation of field tests, measurements, and field observations 
is also extremely important. 

Two forms must be filled out by the sampler during a sampling event. A 
Field Chain-of-Custody Record and a Field Information Form are 
completed for each sample. The original for each form must be sent with 
the samples to the lab. Under no circumstances will samples be analvzed 
without these forms. The forms are included in the client report the EML 
prepares when the analyses are complete. If sample bottles and AquaPaks 
are provided by both the EML and a subcontract lab, and each supplies 
Field Information Forms, only one should be filled out for each sample 
point. These fonns must be completed with black (ball nointi ink onlv. 
Pgncils and fclt-tip pgns shcyld not be used. 

Copies of all forms are to be maintained by the Program Manager and 
Regional and/or Site Engineer for easy reference. Analytical data and field 
forms must also be maintained in the site files. 

4.2.2.1 Field Chain-of-Custodv Record (Figures 4.8 and 4.8.1) 

To help maintain the integrity of the samples, strict chain-of-custody 
procedures are necessary. These procedures ensure that tampering with the 
samples does not occur. From the time the sample bottles leave the 
laboratory until the issuance of the analytical laboratory results, the 
samples and/or sample containers must be in the custody of assigned WMI 
personnel or an assigned consultant or contractor. In order to maintain the 
chain-of-custody, the samples must be: 

* in sight of the assigned custodian; 
* locked in a tamper-proof location; or 
* sealed with a red, tamper-proof seal. 

A written record of sample bottle possession and any transfers of samples 
must be maintained, and documented on the Field Chain-of-Custody 
Record. 
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The Field Chain-of-Cusiody Record is signed with the date and time for the 
following activities; 

* Each time the AquaPak's seal is broken. When the AquaPak is 
initially opened for inspection of its contents, the seal number must 
also be noted. 

* Each time the AquaPak is transferred to the custody of another 
person. 

* Immediately before sealing the AquaPak for transport to the lab. 
(The form must be signed and enclosed within the field bag.) For 
the EML AquaPaks, the seal number must also be noted. Samples 
from the same sample point that are placed in more than one 
AquaPak require a Field Chain-of-Custody Record in each AquaPak. 

In addition, the sample point designation, source code, date, and time 
(starting) for sampling must be recorded on the form. Use of prefiltration 
bottles and any problems with the AquaPaks' contents must also be noted 
on the form. Upon receipt of the AquaPak by the lab, the seal is broken, 
and the condition of the samples, temperature, date, and time are recorded 
on the Field Chain-of-Custody Record by the log-in persormcl receiving the 
AquaPaks. 

The Field Chain-of-Custody Record indicates by bottle and analysis group 
whether samples are to be preserved. If acmal preservation and filtration 
procedures vary from the instructions provided in these spaces, the chain-
of-custody instructions must be modified by a member of the sampling 
team and initialed in the appropriate locations provided on the Field Chain-
of-Custody Record or on the accompanying Field Information Form. 
Failure to complete the Field Chain-of-Custody Record will render the data 
useless. Use the Chain-of-Custody Record checklist (page A-7) to ensure 
all pertinent information has been included. 

4 1 



WMI Environmental Monitoring Laboratories. Inc. 
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AquaPak- #. TEMP.'C. SEAL*. INTACT. 

rsat/9f«j A t t m 



Figure 4.8.1 
WMI Environmental Monitoring Laboratories. Inc. 
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WMI GROUNDWATER MONITORING PROGRAM 
Field Chain-of-Custody Record 

Seal #*: 

ENS #•; 

AquaPak #•: 

Date Sealed; 

Site/Facility #: 

Site Name: 

Matrix Code*; 

Sample Point*: 

Sample Date*: 

Sample I.D. 
Contents: 

# of Bottles: 

Bottle Type: 

Preservative 
Type: 

Analyte/Lab 
Groups: 

Filtered*: 

Field Description 

Enter the actual number recorded from custody seal. 

Enter the grouping of similar sample points and 
analyses together, assigned for each sampling event. 

Enter the bar coded number on the AquaPak, 

Enter the date sealed at the EML for shipment 

Enter the site code of facility being sampled. 

Enter the complete name of the site. 

Enter water(W), soil(S), leachate(C), other(X). 

Enter the source code and sample point designation 
for the monitoring point. 

Enter the date (yy, mm, dd) monitoring point is 
sampled. 

Sample Tune*: Enter the time sampling begins (24-hour check). 

Enter the bottle I.D. for each method being run. 

Enter the actual number of bottles for this bottle I.D. 

Enter the type of bottle (plastic or glass). 

Enter the preservative for this bottle. 

Enter the lab group performing the analysis. 

Enter yes or no. Should agree with the information 
the statement of work/bottle information. 

42 



Field Comments*: 

EML Comments: 

Chain-of-Custody 
Chronicle*: 

Note whether the bottle was intact, preservatives were 
missing, or any other problems were noticed with the 
bottles. Any addition^ problems with the AquaPaks 
should be noted on this form as well (e.g., the 
AquaPak integrity, broken chain-of-custody seal). 
Also, note whether filtration was done in-line, or with 
pressure filtration in the field or in the lab. 

Enter any problem with receipt of bottles (e.g., 
empty, broken, missing, leaking) or AquaPaks. 

1. To be filled out by the person opening and 
checking AquaPaks contents. 

2 and 3. To be filled out by someone other than the 
person who opened it, who had temporary 
custody of the AquaPaks. 

4. To be filled out by the person releasing the 
AquaPak to the shipper, or the person who 
finally seals it. Names listed for 3 and 4 
must be the same. 

If additional space is needed, an additional 
Field Chain-of-Custody Record or piece of 
paper may be attached to the original form. 
Do not write on the back of the form. 

* Information filled out by sampler. The other information in this section 
is preprinted or manually filled out at the EML. 

4.2.2.2 Field Information Forms (Figures 4.9 and 4.9.1) 

The Field Information Form contains information regarding site and well 
conditions, sampling and purging procedures used, and field measurements. 
The Field Information Form must be filled out by the sampler for each 
sample point and enclosed in the AquaPak. If sample bottles are split 
between the EML and the subcontract lab, the Field Information Form 
must be enclosed in the AquaPak transported to the EML. A Field 

43 



Information Form does not have to be completed for the subcontract lab. 
Field Chain-of-Custody Records must be filled out for each sample point, 
including dry wells. The following information must be documented; 

4.2.2.2.1 Sample Point 

The source code and sample point designation are contained on the Field 
Chain-of-Custody Record for the sample. This information will be 
provided prior to sampling by the EML on the Statement of Work (Figure 
4.4). All sample point designations must be approved by the Corporate 
Environmental staff to ensure appropriate coding. 

4.2.2.2.2 Purging Information 

This section should be completed if the sample points are wells. All wells 
must be purged prior to sampling. The date and time the well was purged, 
the elapsed time for purging, the volume of water in the casing (gallons), 
and the volume purged (gallons) must be documented. 

The Field Chain-of-Custody Records and Field Information Forms must 
indicate whether the well was dry and if a sample was not collected. The 
Field Information Forms must contain the purging data. 

4.2.2.2.3 Purging and Sampling Information Equipment 

Document the types of equipment used for purging and sample collection, 
and the materials of which they are constructed. If Well Wizards or pumps 
are used, the pump and tubing material must be documented. If a code 
letter does not correspond to the actual material, then a written description 
must be provided. 

4.2.2.2.4 Samples Composited 

For samples composited in the field, the procedures and proportions of 
samples used are to be described in the Field Comments section of the 
Chain-of-Custody Record and Field Information Form. (For example, 
"one quart obtained hourly by grab sampling over 8 hours.") 

4.2.2.2.5 Field Measurements 

The Site Specific Groundwater Monitoring Plan and the statement of work 
indicates which measurements are to be taken for each sampling event. For 
groundwater sampling events, the groundwater elevation (depth to 
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groundwater adjusted to MSL and depth to water), temperature, pH, and 
specific conductance at 25°C are usually required to be determined. 
Additional field measurements such as dissolved oxygen, field turbidity, 
and redox potential (EH), may also be required if noted on the Statement of 
Work- Space is provided for these additional parameters. Note on the 
document the units and values of these measurements. 

4.2.2.2.6 Field Commfntfi 

The section on field comments should include field observations such as: 

* Condition of the well and dedicated equipment. 

* Weather condition such as wind direction and speed, upwind activities, 
temperature, outlook (cloud cover), barometric pressure (where needed 
for regulatory requirements). Any difference in weather conditions 
between purging and sampling should also be noted. 

* Any landfill gas odor coming out of the well head vent hole. 

* Sample appgarangg: odor, color, turbidity. 

Odor: e.g., rotten eggs, earthy, strong, moderate, slight, metallic. 

Color: True "color" is the color after the mrbidity has been removed. 
The color observed after sampling is an "apparent color," influenced by 
sediment in the sample. True color may be caused by among other 
things, metallic ions, humus, peat, or industrial chemicals. Hold the 
sample up to the light and describe the color as well as possible. 
Observations might include no color, brown, gray or yellow. 

* Turbiditv: 

None: (sample is clear.); 

Trace: (sediment only slightly clouds or colors the sample; 
sediment does not accumulate at the bottom of the bottle.); 

Moderate: (definite cloudiness or color, sediment accumulates at 
the bottom of sample bottle.); 

High: (muddy appearance.). 
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Reference point for well measurements. 

Well I.D. where the field blank or duplicate sample is prepared. 

All calculations for purge volumes and temperature conversions. Note 
when wells are purged dry, or explain when less than three casing 
volumes are removed. 

Duplicate field measurement results. 

Other conditions, such as sample splits with regulatory agencies, 
potential safety or health hazards (e.g., fire ants, presence of landfill gas 
in well). Note whether sampling occurred downwind from the on-site 
activity or disposal. 

NOTE: When samples are split with regulatory agencies, note on the 
Field Information Form such things as the condition of the bottles or 
preservatives used by the agency. 

4.2.2.2.7 Sampling Certification 

On the bottom of the Field Information Form, the sample team leader must 
sign the form certifying that the sampling procedures were in accordance 
with applicable federal and state regulations, and corporate policy as 
outlined in the WMI Manual for Groundwater Sampling and the Site-
Specific Groundwater Monitoring Plans. The person signing the sampling 
certification must be present throughout the entire sampling process. 

4.2.3 Well Ohservations and Measurements 

It is essential that during each sampling event various observations 
concerning the condition of the well be made. Also required are specific 
measurements such as purge volume, water level, and depth of well. These 
observations and measurements are all documented on the Field 
Information Form. Any abnormal or problem condition of the well and 
the surrounding area must be observed and recorded on the Field 
Infonnation Form upon arrival at the well location. 
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WMI Environmental Monitoring Laboratories. Inc. 

FIELD INFORMATION FORM 

Site # • i I I .1 I 
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4.2.3.1 Observe Maintenance Conditions at Well 

The conditions of the well and its surrounding area must be observed and 
problems and changes recorded on the Field Information Form upon 
arrival at the well location. The following information should be noted; 

* The presence and condition of the well's identification sign. 
* Whether the well was recently painted. 
* Whether the well is locked and whether the key works. 

Well integrity: 
* physical surroundings (e.g., high weeds, standing water, 

cleanliness, nearby activities). 
* condition of the Well Wizard or dedicated bailer. 
* condition of the protective casing. 
* any obstructions or kinks in the well casing. 
* condition of the cement footing (e.g., cracked, raised). 
* any presence of water in the annular space. 
* any grease around top of the well on the threaded caps. 
* whether the cap fits securely so contaminants cannot 

penetrate. 
* Evidence of contamination (e.g., animal or insect parts in the well). 

Well guard posts' condition. * 

4.2.3.2 Measurements to Determine Purge Volume 

The elevation of the groundwater at each monitoring well is determined 
for each sampling. The static water level is measured before well purging 
and sample withdrawal. The elevation of the groundwater is then 
determined by the following equation: 

Groundwater elevation (MSL) = 
Elevation at top of casing (ft MSL)* - Depth to water (ft.) 

•From Well LD. Chart 

Note: All well measurements must be made from the point at which the 
elevation was measured (e.g., top of the well casing). This point must be 
noted in the comments section of the Field Information Form. 
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4.2.3.3 Static Water Level Measurements 

If wells have not been equipped with WeU Wizards (which contain static 
head sensors to measure depth) a water level or slope indicator (or similar 
device) or weighted tape, is used to determine the static level of water in 
the well, as well as the total depth of the well. Water level indicators with 
lead weights should not be used. 

A slope indicator works on a conductivity principle. An alarm sounds and 
a red light is seen when the probe comes into contact with the water. The 
cable is permanently marked in increments of tenths of feet or feet (0-150 
feet). To measure the static water level with a slope indicator, the 
following procedures should be followed: 

1. Rinse the slope indicator cable with deionized water or reagent quality 
water. Shake off all excess water and/or wipe the cable clean with a 
paper towel. Additional cleaning procedures may be implemented if 
required. 

2. Switch the sensitivity dial to 4-5. Depress the red button. The red 
light should be seen and a buzzing sound should be heard. This will 
ensure that the meter is working. 

3. Slowly unreel the cable into the well until the buzzing sound can be 
heard and the red light is observed on the meter. The cable should be 
lowered through the vent hole without removing the cap, if possible. 

4. Slowly raise and lower the cable to the point when the buzzer and light 
(together) just begin to activate. This indicates the static water level. 

5. Using the thumb and index finger, mark this position on the cable, 
using as a reference the point at which the elevation has been 
measured. 

6. The measured distance should be recorded in hundreths of feet from 
the incremental slope indicator. If the slope indicator is not 
incremental, measure with a mier the distance between the closest one 
foot increment and the point marked, to the nearest inch, and convert 
these units to hundreths of feet. Record this informationon the Field 
Information Form in hundreths of feet. 
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7. Rinse the slope indicator off with deionized or laboratory reagent 
quality water after reeling the cable back onto the spool. Record the 
measurement on the Field Information Form in hundreths of feet. 

8. Shake off all excess water. 

9. All measurements taken in feet and inches should be converted to 
hundredths of feet. Example: measure 10'8" = 10.67*. (See 
Conversion Chan in the Appendix.) 

The following procedures should be used to determine the distance to the 
water using a weighted tape: 

1. Check to see that the weight (or popper) is securely fastened to the 
tape. Wire (teflon coated if possible) is the preferred method for 
attaching the weight to the tape. 

2. Thoroughly rinse the tape and weight with deionized or laboratory 
reagent quality water. 

3. Shake off any excess water. 

4. Slowly lower the weighted tape into the well, until the weight can be 
heard hitting the water. 

5. Raise and lower the tape to determine the precise location at which the 
weight comes into contact with the water. If the well casing is wet, the 
tape may cling to the sides of the well. If so, shaking the tape while 
lowering and raising should provide an accurate measurement. 

6. While holding the tape where the elevation has been recorded, note the 
measured value. 

7. Record the measurement on the Field Information Form. 

If the end (bottom) of the weight has not been attached to the tape at 
the zero-inch mark, the original measurement will need to be recorded 
on the Field Information Form in the "comments" section. The 
additional distance, as measured from the end of the tape to the end of 
the weight, should be added to the original measurement. This final 
value should then be placed on the Field Information Form under 
"Field Measurements." 
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8. Reel the tape and weight out of the well, while wiping off any dirt or 
sediment. 

9. Thoroughly rinse the tape and weight with deionized or laboratory 
reagent quality water. 

10. Shake off any excess water. 

4.2.3.4 Depth of Well Measurements 

The depth of well measurement is required every two years or as required 
by permit. Wells wiik dedicated pumps installed may be exempt from this 
requirement. The depth of the well, when not measured, should be 
obtained from the Well I.D. Chart and noted on the Field Information 
Form in the Field CcBoments section. In the "comments section", indicate 
the information is "faam Well I.D. Chan." 

2 

Use of the slope indicator or weighted tape for measuring the depth of the 
well is not as accurac as the water level measurement, as the bottom is 
determined entirely by "feel." This measurement should be reported to the 
nearest foot and inch and is used to calculate the volume of water in the 
casing for purging operations. 

1. After recording lie static water level, unreel the cable or tape 
until it hits the bottom of the well. 

.k 

2. Slowly pull up tie slack until slight tension is felt on the cable. 

3. Slowly raise up and down until a feel for the bottom is obtained. 
i 

4. Using the point: at which the elevation has been measured as a 
reference point, aaark the cable with a finger, and measure as 
for the water leael. •» 

5 Reel the cable back onto the spool, rinse it with deionized or 
laboratory reagem quality water, and shake off all excess water. 

6. Record the meaairement on the Field Information Form. 

4.2.3.5 Additifinai Field Measurements 

At this time, stickup and casing size are measured and recorded on the 
Field Information Fctrm (Figure 4.9) as required. Additional sampling and 
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purging information, as listed on this form, should also be recorded (e.g., 
sampler type, material). 

4.2.4 Purging Procedures 

Monitoring wells should be pumped or bailed prior to sample withdrawal 
to prevent collection of nonrepresentative stagnant water in a sample. As a 
general rule, pump or bail a minimum of three times the volume of water 
standing in the well (for moderate-to high-yield formations) and at least 
one casing volume for low-yield formations (those with slow recharge). 
Well purging should be sufficient to increase the likelihood that the water 
collected is representative of the groundwater within the formation around 
the well. Purging should continue, when possible, until field parameters 
(including pH temperature and electrical conductivity) have stabilized. 
Measurements should be taken at short intervals during the purging process 
to determine stabilization. 

If a monitoring well is a very low-yield well, bail or pump the volume of 
water standing in the well and allow the well to recharge for up to 24 
hours. If there is not sufficient water for sampling anx parameter, then the 
well is considered dry for the purpose of sampling. If water is available to 
partially complete sampling requirements, samples should be taken 
wherever possible. Contact the EML for minimum testing volumes for 
each analyte (unless otherwise specified by the regulatory agency or the 
Program Manager or Regional and/or Site Engineer). In any of these 
situations, notify the Regional and/or Site Engineer immediately. If a well, 
which normally can be purged, is dry, contact the Regional and/or Site 
Engineer immediately. 

Note: Low permeability formations may be allowed to recharge for three 
days, or as otherwise specified by the Regional and/or Site Engineer. 

When purging a well with a double pump system (upper and lower), six 
screen volumes must be removed from the weU, unless otherwise specified 
by the Program Manager or Regional and/or Site Engineer. In all double 
pump wells, the upper (purge) pump must be left on while the lower pump 
is used for sampling. 

4.2.4.1. Calculatiny Purge Volume 

To determine the volume of water to be purged, use the following 
equation: (or see chart copy attached) 
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Water Column (feet) = 
Total well depth (ft.)* - depth to water (ft.) 

*From the Well I.D. Chan, or as measured. 

The volume (gallons) of the water column can then be determined from 
chans 1 or 2 (see pages 60 or 61). 

NOTE: Volumes in these chans must be multiplied by the number of 
casing volumes (or well bore volumes where required) of water to be 
purged (e.g., for moderate-to high-yield formations, multiply the value by 
at least 3). Purge volumes may also be determined by calculation. (The 
formula for this calculation is given in the Appendix). 

Example No. 1: 
Field Measurements 

WeU Elevation (ft./MSL) 48.56 WeU Depth (ft.) 21* 
Depth to Groundwater (ft.) 3.63 
Groundwater Elevation (ft./MSL) 44.93 *From Well I.D. Chan 

Field Comments 

2 inch well casing 

Feet of water in column 27 - 3.63 = 23.37 

From purge volume chans: 

4 gallons of water to be purged for one casing volume and 

4 gallons x 3 casings = 12 gallons of water to be purged. 

NOTE: Low yielding well: purged 1.5 casing volumes. 

Well purged dry! Heavy sediment/ strong odor. 

Example: 4" well casing 
High-yield formation (purge 3 casing volume) 
Total well depth = 46' 
Depth to water = 14.33' 

46' - 14.33' = 31.67' of water in column 
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From purge volume charts: 
21 gallons of water to be purged for one casing. 
21 gallons x 3 casings = 63 gallons of water to be purged 

The recovery time may be noted on the Field Information Form 
in the "other" section. This time should initially be determined 
during development of a newly installed well. 

4.2.4.2 Purging the Well 

After the necessary field measurements are made and the volume of water 
to be purged is determined, the purging process can begin. A key objective 
when purging a well is minimizing contamination. Equipment should 
never touch the ground or any other possible contamination sources. For 
example, to avoid contamination a fiber drum lined with a new plastic bag 
may be used to collect the rope when using a bailer. If required, purged 
water should be discarded far enough away from the well footing to 
prevent the possibility of contaminating a shallow earth formation, surface 
water or soils. Permit conditions or results from previous sampling events 
may prevent on site disposal of purge water. The Program Manager will 
define the proper method for the disposal of purge water. If purge water 
is deemed hazardous by previous testing, it may be necessary to collect all 
purge water in drums and to collect or dispose of them in an approved 
maimer or collected. 

To me asure the volume of water being removed from the well, a 
calibrated five-gallon bucket or container of known volume should be used 
to collect the water. 
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4.2.4.2.1 Procedure UsinP Railers 

When using a bailer for purging, use the largest available bailer that will 
fit into the well, in order to minimize purge time. 

Nylon or stainless steel rope or polypropylene, preferably braided, is to be 
used. This rope must be new (decontaminated and in good condition). In 
addition, the rope should be of adequate length and strength; thicker rope is 
easier to grip. The end of the rope should be fastened to the well cap. 
When this is not possible, the rope should be secured to a large spool to 
prevent losing the rope and bailer in the well. 

If a non-dedicated bailer is used, it must be triple rinsed inside and out with 
deionized or laboratory reagent quality water before purging. Additional 
cleaning procedures may be required at some sites. Also, the people 
handling the bailer should wash their hands before purging the well. 
Disposable PVC or latex powderless gloves must be worn. New gloves 
should be used at each well, or more frequently (e.g., change them if they 
are dirty or tom). The rope should be securely tied onto the bailer ^d 
checked with each bail during the purging process. 

The well is purged by a repetitive lowering, raising, and dumping of the 
bailer. 

1. Slowly lower the bailer into the well until the bailer contacts the 
water. 

2. Allow the bailer to fill with water. The bailer will "gulp" when it is 
full and increased tension will be felt on the rope. 

3. Pull the bailer out of the well while coiling the rope and dropping it in 
the plastic-bag-lined fiber drum. 

4. Pour out water from the bailer into a calibrated bucket and observe 
the water's characteristics. 

5. Repeat the process until the appropriate volume of water has been 
purged from the well. 

Suggested precautions while purging a well: 

1. Lower the bailer slowly into the well; for the following reasons; 

56 



- 10 prevent contamination from rast or other sediment, which may 
accumulate around the top of the well casing; 

- to minimize the upwelling of bottom sediment; 
- to prevent degassing of the well by the sampler, and 
- to minimize the possibility of the bailer becoming lodged in the well 

due to a kink in the well casing. 

2. Never allow the bailer to come into contact with any surface other 
than your gloved hands, the plastic bag-lined drum, and the inside of 
the well. 

3. Always be conscious of possible contamination sources (e.g., grease on 
well cap). 

4.2.4.2.2 Procedure losing Nonripdicated Pumns 

Nondedicated pumps are most often used for purging when large volumes 
of water must be removed from the well before sampling. The best (and 
most commonly used) pumps are submersible, centrifugal pumps. These 
pumps are generally used in wells of four inches diameter or larger, due to 
their size. 

All of the equipment must be thoroughly rinsed with deionized or 
laboratory reagent quality water and air dried before use. Additional 
cleaning procedures may be required. The sampling team should wash 
their hands before purging the well. Disposable PVC or latex powderless 
gloves must be wom. New gloves should be used at each well, or more 
frequently (e.g., change them when they are dirty or torn). 

Well purging involves correctly positioning the pump and turning it on. 

1. Slowly lower the equipment (pump, hose, rope) into the well. All of 
the equipment must be lowered simultaneously to prevent possible 
jamming in the well. 

2. Place the pump well below the static water level head (above the well 
screen), because damage to the pump may occur if the pump is run 
dry for even a few seconds. 

3. Tum the pump on. Assuming a high recharge, remove 2-1/2 well 
volumes at the initial pump position. 
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4. Continue purging while raising the pump, until ±e static water level is 
reached. 

5. Turn off the pump. 

6. Lower pump to just below the static water level and complete the 
purge. 

7. Turn off the pump. 

8. Remove the equipment from the well when purging is complete. All 
equipment must be removed simultaneously to prevent possible 
jamming in the well. 

9. Rinse and dry all equipment before reusing, according to the 
procedure for cleaning non-dedicated bailers in section 4.2.4.2.1 
(Procedure Using Bailers). 

4.2.4.2.3 Dedicated Pump Procedures 

Dedicated pump procedures involve the connection of the dedicated pump 
to its power source and turning on the pump. Electrical power sources 
are preferred where possible to minimize possible contamination sources. 

4.3 Sampling the Well 

You are now ready to begin work on the main objective of the sampling 
procedures: collecting the samples. Groundwater samples should be 
collected in the shortest possible time, while still maintaining sampling 
integrity. 

4.3.1 Field Measurements 

At a minimum, three field measurements must be conducted at each sample 
point after purging: pH, specific conductance, and temperature. A 
separate bottle or beaker should be used for each of the 3 sets of 
measurements (required measurements are specified in the EML S.O.W.). 
These bottles may be reused, if thoroughly rinsed with deionized or 
laboratory reagent quality water after the previous use and rinsed 
thoroughly with sample water before the next use. All results must be 
recorded on the Field Information Form, noting imits to three significant 
figures. (All pH meters must provide a reading to the nearest hundredths 
[e.g., 7.14]). 
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When field measurements appear to be in error, all data must be discarded, 
new samples taken, and new measurements made. A line should be drawn 
through any error or correction, and the entry initialed and dated. 

Duplicate field measurements must be taken for 1 out of every 10 samples, 
or at least once per day, which ever is more frequent (for quadruplicate 
samples, four measurements are made). The duplicate field measurements 
are recorded on the Field Information Form in the "field comments" 
section. 

If the values obtained are not within the normal ranges, as indicated on the 
Well I.D. Chans in the site-specific Groundwater Monitoring Plan, notify 
the Program Manager or Regional and/or Site Engineer immediately. Such 
readings may result from inadequate purging, repurging should be 
considered before sampling. Do not discard this sample, as regulatory 
requirements may indicate it must be analyzed. Additional samples may be 
requested by the Program Manager or Regional and/or Site Engineer to 
ascertain the cause of abnormal readings. 

In some permits, pH and conductivity measurements are required to be 
done in quadruplicate. Four measurements are to be made from one 
sample container. Between measurements, the instrument should be tumed 
off, rinsed and dried. 

- 4.3.2 When Not to Sample 

During a sampling event, all scheduled wells must be sampled, except in the 
following cases: 

* If the well has been destroyed or otherwise rendered useless (e.g., 
casing broken off or severely bent so as to preclude sampling); 

* If the well is dry (e.g., no water can be pumped within 24-72 hours of 
the end of purging). The bailer is dropped to the very bottom of the 
well (e.g., silty area) and a panially full bailer is obtained. Note: 
Some regulatory agencies, permits, or program managers may require 
a longer recharge time before sampling; 

* If the well is new and has not been properly developed (pH and 
specific conductance must be stabilized); 
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* If the Program Manager or Regional and/or Site Engineer states that 
the sampling should not be done. 

4.3.3 Sampling 

The method to be used for sampling is usually the same as that used for 
purging, unless otherwise specified by regulatory agencies or the Program 
Manager or Regional and/or Site Engineer. 

Procedures for sampling are the same as those for purging, with the except 
that in sampling, the water removed from the well is placed in sample 
bottles rather than being discarded. 

4.3.4 Filling Sample Bottles 

Sample bottles should be filled directly from the bailer or pump with a 
minimal amount of air contact. Volatile organics (VOA) and TOX bottles 
should be headspace-free (i.e., no air bubbles in the sample bottle). (See 
Appendix A4 and A5 for VOA sampling procedure.) All samples must be 
filtered unless specifically stated otherwise. Specific filtering instmctions 
are included on the S.O.W. from the EML. Where in-line filtration is not 
available, prefiltration bottles may be used to collect the samples. This 
collection method is to ensure that no sediment will be introduced into the 
filtered sample which could cause possible analytical errors. fPrefiltration 
bottles must be obtained from the EML with the AouaPaksl. (See 
Appendix for filtration procedures for sampling points not having in-line 
filtration.) Plastic prefiltration containers should only be used for 
inorganic analytes. Any organic analytes to be filtered must be placed in 
glass prefiltration containers. All bottles or containers must be kept in a 
clean and locked storage area. 

When filling the sample bottles, the following procedures and precautions 
are essential: 

1. Bottle caps should be removed carefully so that the inside of the cap is 
not touched. Caps should never be put on the ground. Caps for VOA 
vials contain a teflon lined septum. The teflon side of the septum must 
be facing the sample to prevent contamination of the sample through 
the septum. 

2. Field technicians should wear appropriate gloves. 
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3. AquaPaks should have cold ice packs in them before taking them into 
the field to aid in the cooling process or samples. 

NOTE: UNDER NO CIRCUMSTANCES SHOULD BOTTLES (SAMPLE 
OR PREHLTRATTON) OR CAPS NOT SUPPLIED BY THE EML OR 
THE SUBCONTRACT LAB BE USED FOR ANY SAMPLING! 

4. The sample bottles should be filled with a minimal amount of air 
contact, and without allowing the sampling equipment or personnel to 
touch the inside of the bottles or bottle caps. 

Tubing or hoses from Well Wizards or pumps must not touch or be 
placed in the sample bottles. 

5. Samples that are to be filtered and preserved, should be placed in 
prefiltration bottles and filled completely to allow for any loss of 
water from sediment during filtering. 

After filtering, sufficient space should be available in the sample 
bottles for the addition of required preservatives. The bottle caps 
should then be replaced tightly. 

6. Samples for TOX and volatiles that are not to be filtered will have 
preservatives in the bottles when received. These bottles should be 
completely filled with the sample, with as little overflow as possible, 
and the bottle caps should be replaced tightly. 

7. TOX and VGA vials must be filled so that they are headspace-free. 
These sample bottles, therefore, need to be slightly overfilled (water 
tension will maintain a convex water surface in the bottle). The caps 
for these bottles should be replaced gently, to eliminate any air 
bubbles in the sample. These bottles must then be checked by inverting 
them and tapping them sharply with a finger. If any air bubbles 
appear, open the bottle, add more water, and repeat this process until 
all air bubbles are gone. Do not empty the bottle and refill it. For 
additional information on filling VGA vials, see pages A4 and A5. 

8. Air space should be left in coliform sample bottles, because these 
samples must be shaken before analysis. 

9. All sample bottles after required filtering, filling, and preserving, 
must be placed in a refrigerator or AquaPak with ice until ready to be 
shipped. Samples must be shipped to the EML or the subcontract lab 
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the day they are collected. Due to the extremely short hold and 
extraction times involved with many of these methods, it is necessary 
to ship the same day as sampling occurs. Therefore, allow time at the 
end of the day to get the collected samples to the courier. 

10. Never place VOA or TOX bottles in direct contact with ice packs 
because they may cause the sample to freeze and the bottle to break. 

11. Sample bottles, caps, or septums that fall on the ground before filling 
should be thoroughly rinsed with sample water before being used. All 
circumstances regarding dropped caps or bottles, and their subsequent 
rinsing and use, must be noted on the Field Information Form. 

4.3.5 Blanks 

Trip and field blanks are a required part of the field sampling QA/QC 
program. They are used to detect contamination that may be introduced in 
the field (either atmospheric or from sampling equipment), in transit to or 
from the sampling site, or in the bottle preparation, sample log-in, or 
sample storage stages at the lab. Lab or method blanks will also reflect any 
contamination that may occur during the analytical process. 

Trip blanks are samples of organic-free water that are prepared at the 
EML. They remain with the sample bottles while in transit to the site, 
during sampling, and during the return trip to the EML. Trip blank 
sample bottles are not opened at any time during this process. Upon retum 
to the lab, they are analyzed following the same procedures as for 
ordinary field samples. 

If trip blank sample bottles are accidentally opened, note this fact on the 
Field Chain-of-Custody Record. 

Field blanks are prepared in the field (at the sampling site), using empty 
bottles and the deionized or laboratory reagent quality water used for 
cleaning sampling equipment. Field blank water for VOA samples, which 
is the same as the GC/MS water used for trip blank creation, will be sent by 
the EML. All other field blank water must be supplied by the sampling 
team. Procedures may vary from site to site. (Theck with the Regional 
and/or Site Engineer or Project Manager before sampling, and note on the 
Field Chain-of-Custody Record whether procedures, other than those listed 
in the following sections are followed. The well at which the field blank is 
prepared must be identified in the "comments" section of the Field 
Information Form. 
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For non-dedicated equipment, the deionized or laboratory reagent quality 
water is poured into the sampling device (e.g., the bailer) after it has been 
cleaned, in preparation for the next sample point. If the analytes for the 
field blank would normally be filtered, this water should be placed into a 
prefiltration bottle and subsequently filtered. Whether or not it is filtered, 
this water should be placed into the field blank bottles, and the proper 
preservative added (as required.). 

For dedicated sampling equipment with no filtration, or in-line filtration, 
the deionized or laboratory reagent quality water should be exposed to the 
air, transferred to the field blank bottles, and the proper preservative 
added as required. If the required filtration is QiH done in-line, the 
deionized or laboratory reagent quality water should be exposed to the air, 
poured into prefiltration bottles, filtered (as required), and placed in the 
field blank bottles, and the proper preservative should be added as 
required. 

The following guidelines have been established by WMI for the use of trip 
and field blanks: 

1. For all WMI sites, with sampling programs involving volatile organic 
analyses, at least one field blank should be analyzed for the first 20 
samples or less. 

2. - For CWM sites, with sampling programs involving volatile organics 
analyses, at least one field or trip blank should be analyzed for volatile 
organics for a project involving 1 to 10 samples. For programs of 11 
to 20 samples, a field and a trip blank should be used. For every 
additional 10 samples or fraction thereof, an additional field and an 
additional trip blank should be used (e.g., for 21-30 field samples, two 
field and trip blanks should be used). (Sec Table 4.1) 

For programs that do HQI involve volatile organics analyses, the 
duplicate well sample will take the place of the field blank. 

The preceding instructions are minimum requirements. Additional 
blanks and/or analytes may be tested if required by the Regional 
and/or Site Engineer or CWM Manager of QC. Field and trip blank 
results will be reported in the Technical Report as separate samples, 
using the designations FB or TB in their sample point designation. 
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Table 4.1 

CWMAVMT HELD AND TRIP BLANK REQUIREMENTS 

CWM WMI 

1-10 1 - (3-10) 
1 

-

11-20 1 1 1 1 

21-30 2 2 2 2 

31-40 3 3 2 2 

41-50 4 4 3 3 

51-60 5 5 3 3 
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4.3.6 Duplicate Samples (CWM Sites) 

The sampling team is responsible for submitting duplicate well samples to 
the lab. For each sampling event, a duplicate well sample is obtained from 
one of the wells, as selected by the Site Chemist or Project Manager. The 
sample is labeled "X-DUP" and sent to the lab with the other well samples. 
The actual sample point designation of the duplicate sample should be noted 
in the "Comments" section of the Field Information Form. On subsequent 
sampling events, a different well will be selected for obtaining the duplicate 
sample. All wells should be used as duplicates at some point (volume 
permitting), and a record of these duplicates must be maintained at the site. 

4.3.6.1 Procedures for Filling Bottles for Snlit Samples and 
Duplicates 

Special procedures are required when split samples or duplicates are to be 
obtained. Aliquots of water obtained from the well, bailers, or pump 
cycles should be altemated between sampling teams and/or sample bottles 
to provide samples to each group that will be as representative as possible. 
Examples of the bottle filling sequences for split samples and duplicates are 
given next. 

Example 1: Split Sample 
Bailer 1 (cycle 1), team 1, VOA vial 
Bailer 2 (cycle 2), team 2, VOA vial 
Bailer 3 (cycle 3), team 1, TOX bottle 
Bailer 4 (cycle 4), team 2, TOX bottle 
Bailer 5 (cycle 5), team 1, TOX bottle 
Bailer 6 (cycle 6), team 2, TOX bottle 
Bailer 7 (cycle 7), team 1, TOC bottle 

Example 2: Duplicate 
Bailer 1 (cycle 1), sample VOA vial 
Bailer 2 (cycle 2), duplicate VOA vial 
Bailer 3 (cycle 3), sample TOC bottle 
Bailer 4 (cycle 4), duplicate TOC bottle 
Bailer 5 (cycle 5), sample TOX bottle 
Bailer 6 (cycle 6), duplicate TOX bottle 
Bailer 7 (cycle 7), sample TOX bottle 
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4.3.7 Filtration 

Regulatory guidelines and permit requirements for sample filtration in the 
field may vary from site to site. However, all samples (except those listed 
below) must be filtered through a 0.45 micron membrane pressure filter, 
unless regulatory requirements specify otherwise. 

Exceptions - "Total" Samples 
Samples Not Requiring Filtration Requiring Filtration^ 

•Alkalinity *TOC 
•Turbidity •Total Hardness 
•Total Suspended Solids (TSS) •Total Kjeldahl Nitrogen 
•Total Solids •Total Cyanide 
•Semi Volatile Organics •Total Petroleum Hydrocarbons 
•Volatile Organics (VGA) •Total Phosphorus 
•Total Organic Halides (TOX) 
•Total Metals 
•Any other analytes listed as Total refer to unfUtercd samples 

(if it does not say Total, assume it is Dissolved) EXCEPT FOR THE 
ANALYTES APPEARING IN THE COLUMN TO THE RIGHT 

•Coliform 
•pH 
•Specific conductivity 
•Oil and grease 

1 Note: These analytes require filtration whether listed as "Total" or not. 
For example, samples are filtered whether analyzed for "Total 
Cyanide" or "Cyanide". 

Regulatory and permit requirements will generally specify whether to 
analyze, for example, for total mercury as opposed to mercury or 
dissolved mercury. Corporate policy is to filter all heavy metals samples 
unless otherwise specifically requested. 

Site specific requirements are contained in each monitoring program for 
the sampling event. The requirements must be noted on the Field Chain-
of-Custody Records in the column labeled "Filt. (Y/N)". Filtering is 
necessary to determine the ions and compounds that are dissolved in 
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solution in the groundwater (rather than those that are present as 
particulates.). Monitoring wells are not as fully developed as drinking-
water wells and often contain silts and sediment that must be removed by 
filtration. If the water is not filtered, ions and compounds naturally 
present in, or absorbed on to, the suspended particles may be released when 
samples are preserved and analyzed. This release would result in much 
higher concentration levels than are actually are present as dissolved 
constituents in the groundwater. 

Filtration and preservation of groundwater samples is an integral pan of 
the monitoring program. Improper techniques during this process can 
destroy the integrity of the sample. All possible precautions should 
therefore be taken to ensure that no contamination sources are introduced 
during filtration or preservation. 

Notes: 

* Filtering should be performed immediately after or during (in line 
filters) sample collection and should be done in the field. When this is 
not possible, filtration should be completed as soon as possible after 
the sample has been collected (within two hours) and should be done 
under the most contaminant-free conditions available. 

* Refer to the Well I.D. Chart for the range of pH and specific 
-conductances, to assist in determining the order of filtering. Any 
sample suspected or known to have high contamination levels, as 
identified by the Program Manager or Regional and/or Site Engineer, 
is to be filtered last, to prevent any contamination of the clean samples 
through the use of the same filtering equipment 

* Filtering equipment must be dedicated for groundwater only. Do not 
use any filtering apparatus that is used for other procedures such as 
EP-TOX or TCLP. 

* Surface water, private wells, and leachate samples arc never filtered 
unless specifically required by permit 

* Prefiltration bottles are nfll to be reused. The material and use of 
prefiltration bottles must be noted on the Field Chain-of-Custody 
Record. 
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4.3.7.1 Filtration Equipment and Procedures 

The following list delineates the equipment and other requirements for 
proper filtering and preservation of groimdwater samples when filtration is 
not performed in-line. 

* Only where field filtration is not possible, use a clean bench space with 
a readily accessible sink. This should be isolated from possible 
contamination sources, including outside air and inside fumes; 

* Stainless steel pressure filter holder (1.5 liter reservoir); (In some 
EPA Regions, stainless steel is expressly forbidden. Contact the 
appropriate Regional office for recommendations where this is true.) 

0.45 um filters (142 mm. diameter); 

Nitrogen (OSHA Class D) tank and regulator. 

Glass funnels; 

Large supply of deionized or laboratory reagent quality water or 
reagent quality water. 

Miscellaneous supplies (e.g., paper towels, tools, markers); 

Statement of Work Form (S.O.W.) to ensure there is a proper bottle 
and preservative for each analysis or series of analyses required for 
that particular sample; 

* Designation of which samples are to be filtered for each sample point; 
(See S.O.W.); 

The following list is a step-by-step procedure for filtering and preserving a 
typical monitoring well sample when filtering is not performed in-line. 

1. Make sure that all filtering apparatus has been completely cleaned with 
deionized or laboratory reagent quality water only and dried, and that 
all pressure fittings are tight. 

2. Remove the top, or reservoir, portion of the filter holder and position 
a new 0.45 um (142 mm. diameter) filter on top of the filter support 
screen, making sure it is flush on all edges. Care should be taken in 
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handling the filter paper, which is easily torn. A small amount of 
deionized or reagent quality water may be used to wet the filter and 
hold it on the filter screen, when excessively windy field conditions 
exist. 

3. Replace the top or reservoir ponion of the filter holder, over the 
filter paper, and tighten with the three wing-type clamps (fmger tight 
only with equal force). 

4. Unscrew the insen cover and fill the reservoir with the sample to be 
filtered, using a clean, dry funnel. 

5. Screw down the inlet cover and reservoir securely. 

6. Use a new sample container. 

7. Position the new bottle under the outlet valve, beneath the filter 
holder. 

8. Open the nitrogen cylinder, regulate pressure to a maximum of 40 
psi, and pressurize the reservoir. Use the minimal amount of air 
pressure necessary for filtration. The filtration is now in process. 

9. When the sample bottle is full or the filtration flow ceases, turn the 
stopcock to the "off position. Tum the pressure relief valve to the 

• "on" position to release the pressure. 

10. Check the Field Chain-of-Custody Record for a list of appropriate 
preservatives, add the proper preservative (which is provided next to 
the sample bottle in the bottle holder) to the filtered sample and recap 
the bottle. Invert the bottle several times to mix the sample. Refer to 
the Appendix (A 13-A 16), for specific procedures on verifying that 
sufficient preservatives were added. 

11. Record the necessary information of the Field Information Form and 
Field Chain-of-Custody Record after every filter change. 

12. Between samples, disassemble the filter holder and its components and 
thoroughly rinse (a minimum of three times) with deionized or 
laboratory reagent quality water. Air dry the filter holder completely 
or dry with white paper towels. 

13. Reassemble the filter apparatus and begin the process again. 
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It is imperative that the proper filtration and preservation techniques be 
strictly followed. Although at times the process may become tedious and 
may even seem trivial, it is essential that procedures are meticulously 
followed at all times. Failure to do so may invalidate all the precautions 
taken during purging, sampling, and transport, thus rendering the 
subsequent analysis useless. This precise care is necessary, since many of 
the analytes are measured in the part-per-billion range. 

4.3.7.2 In-Line Filtration 

When using an in-line filtration system (e.g.. Well Wizard, Gelman, 
Millipore), a minimum of three pump cycles of water must be allowed to 
pass through the filter before obtaining a sample. These filters should only 
be used for filtering inorganic parameters, unless analytical data is 
available to support the conclusion that no sample contamination will 
occur. 

4.4 Sample Preservation. Storage, and Shipment 

4.4.1 Sample Preservation 

Samples are to be preserved immediately after filtering or immediately 
after sample collection (if samples are not filtered). TOX and volatile 
organic samples (VGA's), which can have no headspace (no air bubbles 
trapped in the sample), have preservatives included in the sample bottle. 
When filling them, do not allow the bottles to overflow any more than 
necessary to eliminate headspace. 

Premeasured amounts of preservative reagents are supplied with the sample 
bottles EML sends . The preservatives are provided in small vials and are 
packed in the bottle holders next to the bottle requiring preservation. The 
preservatives should be added to the sample bottle after it has been filled. 
Bottles must not be overfilled, and they should be inverted (once capped) to 
mix the preservative with the sample. Refer to the Appendix for 
procedures for correct preservation. Bottle lids must not be placed on the 
ground or interchanged among sample bottles. Empty preservative vials 
should be retumed in the AquaPak with the sample bottles. 

A listing of preservatives, by analysis, is included in the Appendix (A13-
A16) for reference only. Do not use a substitute for the chemical 
preservative supplied, because the reagents are batched, controlled, and 
supplied by the lab group that willconduct the analysis. If substimtions are 
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made from stockpiles at a site, this fact should be noted on the Field 
Chain-of-Custody Record. At no time should preservatives be kept for 
greater than six months. 

4.4.1.1 Temperature Control 

The sample should be cooled to 4®C from the time the sample is taken 
through analysis. Samples should be maintained in temperamre regulated 
refrigerators, in coolers, or in AquaPaks containing frozen ice packs. 
Provisions must be made in advance for facilities to freeze the ice packs. 
Most solid waste sites have no such facilities so it is recommended to bring 
prefrozen coolers and/or dry ice to the site. The ice packs should be 
frozen solid prior to use. See A-30 through A-32 for additional details on 
temperature preservation procedures. 

4.4.2 Sampig Packing and 

4.4.2.1 Checking Sample Codes and Numbers 

The sampler must record the sample designations in the appropriate spaces 
on the Field Chain-of-Custody Records and Held Information Forms. It is 
extremely important that the proper designations be recorded in the proper 
space on the form and that they be double-checked before sealing the 
AquaPak (See A.6 and A.7). Proper sample designations are included on 
the Statement of Work, which is sent to the site or the consultant sampling 
team, before the start of the sampling event. 

In addition, the ENS numbers, when assigned, must be indicated on all 
paperwork from the subcontract lab. 

ALL BOTTLE SETS AND CORRESPONDING CHATN-OF-CUSTODY 
RECORDS ANP FIELD INFORMATION FORMS MUST HAVE THE 
SAME SAMPLE POINT DRSIGNATTON NUMBER AND ENS 
NUMBERS. 

All bottles filled from the same sample point at the same time must have 
identical sample designations and bottle set numbers (except field 
duplicates). Bottle set labels should be double-checked for consistency 
between those being sent to the subcontract lab and those l^ing sent to the 
EML. Samples that are split with regulatory agencies should also be 
checked for consistent sample point designation numbers and for other 
methods of identification used by the agency. 
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4.4.2.2 Sapipig Packing 

After the sample is collected and the preservatives are added, when 
applicable, the bottles are capped and placed in the AquaPak. The frozen 
ice packs are then placed into the AquaPak. The Field Chain-of-Custody 
Records and Field Information Forms must then be reviewed to ensure that 
they have been completed. (See A.6 and A.7) All paperwork is then 
placed in the plastic bag, which is then sealed and placed inside the 
AquaPak. 

All bottles should be wiped clean with paper towels before placement in the 
AquaPak. The bottle sets and ice packs should be repacked in the same 
configuration as when received. It is essential that VOA vials and TOX 
bottles should never be placed directly on the ice packs. The AquaPak 
must be kept as clean as possible to minimize the potential for 
contamination. All bottle caps should be checked to ensure they are tight 
and will not become loose when inserted in the AquaPak. Do not tape the 
bottle caps! Labels should be taped only if they are loose, and this should 
be noted on the Field Information Form or Qiain-of-Custody Record. 

Containers and packing materials designed to prevent breakage and spills 
must be used for shipping. In AquaPaks, tight shock-resistant bottle 
holders are provided around each glass bottle. The AquaPaks must never 
be shipped without the ice packs or the bottle holders in place. After the 
AquaP^ is repacked and locked, the gray numbered seal is placed through 
the outside latch and locked. Finally, a black poly strap should be placed 
through the center chaimel, and over the gray seal of the AquaPak. 

There are three important reminders for packing the AquaPaks: 

1. Glass containers should not be packed in contact with each other. 
Bottle holders should be used for glass bottles to protect them from 
potential breakage. 

2. In very cold wea±er the ice packs should be unfrozen or slushy. 

3. If the ice packs appear to be leaking, they should be sealed in a 
sealable plastic bag before being placed in the AquaPak. 

4.4.2.3 Samnle SfnraPP 

Samples should be stored at 4°C, in an enclosed cooler or darkened 
refrigerator where possible, before shipment to the lab for analysis. 
Samples should be shipped daily to the lab to. ensure proper temperature 
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control and holding holding time requirements are met. A listing of 
recommended holding times is in the Appendix (A13-A16) for reference. 

4.4.3 Sami?le f?hipnignt 

4.4.3.1 AquaFaK Transpftrtatiftn Arrangements 

A member of the sampling team must be appointed to arrange sample 
pickup and transponation to the lab. Friday shipment of samples to the 
subcontract lab should be avoided to ensure that holding times are not 
exceeded over a weekend. This is especially true for coliform analyses 
because few labs analyze samples on the weekend. The EML accepts 
AquaPaks for delivery six days per week. Delivery requested on Saturciay 
must be noted specifically on the shipping/packing air bill for the courier. 

AquaPaks should be returned via Federal Express, if possible. When 
contacting the courier for transport of a sample, specify the AquaPak's 
contents. Alert the courier to the potential problems of the samples 
freezing in the winter or ice packs melting in the summer, and note these 
potential problems on the shipping/packing label. The courier must take 
care to minimize exposure of the AquaPaks to temperature extremes. 
AquaPaks should be received at the lab within 24 to 44 hours of when the 
frozen ice packs were placed in the AquaPak. This is necessary for 
temperature preservation and to meet required holding times for some 
analytes. Time, lags must be documented on the Field Qiain-of-Custody 
Record. Use the preaddressed shipping label supplied with the AquaPak 
and remove all old shipping labels. 

For coolers containing samples from subcontract labs, the EML generally 
makes the arrangements for the subcontract lab for container delivery. 
The sampling team is responsible for notifying them of the time for sample 
pickup. 

4.4.3.2 Lah Nntifiratinn 

The following information must be given to the EML when the AquaPak is 
shipped: 

1. the name of the carrier; 

2. ENS numbers and the number of AquaPaks shipped; and 

3. the estimated arrival time and date. 
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4.4.3.3 Lab Samnle Receipt 

The lab will receive and login samples and will continue to maintain the 
chain-of-custody procedures until the analyses are completed and reponed. 

Each lab, upon receipt of any sample, must record the following 
information on the Sample Receipt Log: 

• Presence/absence of the custody seal(s); 

• Condition of the custody seal (e.g., intact, broken); 

• Presence/absence of Field Chain-of-Custody Record and Field 
Information Forms; 

• Presence/absence of air bills and/or bills of lading documentation for 
shipment of samples; 

• Condition of the samples (e.g., intact, broken, obvious movement 
during shipment, bubbles in VOA/TOX samples or trip blanks, O.K.); 

• Presence/absence of sample point ID numbers (where applicable), job 
numbers on bottles; 

• Notation of discrepancies between numbers on bottles received and 
those listed on the Field Chain-of-Custody Record; and 

• Temperamre blank/sample bottle measurement of the AquaPak. 

The lab will contact the person responsible for sampling and the Program 
Manager to resolve any deficiencies. It is essential to respond quickly so 
analyses will not be delayed beyond the allowable holding time. Complete 
documentation and detailed filing procedures are necessary at the sites and 
at the EML to resolve such problems quickly. Sample results may be 
delayed by incomplete shipments that do not include all completed 
paperwork. All Field Information Forms and Field Chain-of-Custody 
Records must accompany samples. If copies are required for your files, 
make them before shipment. 

If all samples recorded on the Field Chain-of-Custody Record were 
received by the lab, and there were no problems observed with the sample 
shipment, lab personnel will sign the Field Chain-of-Custody Record in the 
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"received for laboratory by" box, with the date and time. If problems are 
observed with sample bottles or AquaPaks, these will be recorded on the 
Filed Chain-of-Custody Record under "Lab Observations", and detailed on 
the Sample Receipt Log in addition to the normal log-in procedures. 

Lab personnel will provide feedback promptly on the condition of the 
samples to the Program Manager and sampling team leader to allow for 
resampling, if time permits. The sampling team is responsible for the 
completeness of the paperwork. If problems are encountered, the Program 
Manager must be notified. 

Copies of the Field Chain-of-Custody Records and Field Information 
Forms are included in the analytical report provided by the EML. 
Documentation of sample condition or incomplete paperwork is also 
provided on these forms. 

4.4.4 Resampling 

Resampling of wells between regularly scheduled sampling events should 
be conducted only when required. The decision to resample, based on the 
analytical results, should always be reviewed with the Regional EMD staff. 
However, when samples are, for example, received broken, or samples are 
missing, resampling should be done as soon as possible. The EML will 
notify the Program Manager promptly, should these problems occur, and a 
resampling decision can then be made. 

All special sampling events should first be reviewed by the EML to 
determine whether the EML can perform the analyses required or whether 
they need to be subcontracted. 
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5.0 Private Well Sampling 

5.1 Purpose 

Private well sampling is usually performed in response to requests from 
concemed residents in the area around the site, or in response to requests 
by the Board of Health or the local Water Quality Board. These samples 
may provide useful information on groundwater quality, but are usually 
more beneficial for maintaining a good working relationship with the 
area's residents. 

Private wells are usually installed with little documentation of subsurface 
geological conditions, and water is usually obtained through high volume, 
submersible pumps. It is therefore difficult to correlate results from these 
wells with those for groundwater monitoring wells. 

5.2 Sampling Procedures 

Some general procedures are included in this section. The procedures for 
private well sampling are similar to those used for groundwater sampling. 
Please refer to Section 4.0 of this manual (e.g., procedures for measuring 
pH, specific conductance and temperature, and for bottle filling) for 
further information. 

Those responsible for sampling should display a professional attitude when 
collecting samples from private wells. 

All private wells must be purged before sample collection. Initial samples 
taken from a tap or faucet and not directly from the aquifer, will be 
representative of the plumbing. Therefore, it is essential to evacuate the 
plumbing and water storage tank (where present) before obtaining any 
samples. This evacuation can be done a minimum of 15 minutes before 
sampling collection but a longer time is preferable. To purge the 
plumbing, open two faucets, flush the toilet, or otherwise use water in the 
pipes. To ensure the plumbing is being evacuated, listen for the well 
pump. Two-to-three cycles are preferred. 

Samples should be taken from as close to the well source as possible, so 
basement faucets or outside faucets are preferable. (Note: Document the 
place from which samples were taken.) The well owner should also be 
asked about any treatment equipment installed in the system. Softening, 
iron removal, pH adjustment, and other equipment are often used (e.g., 

76 



home carbon filters for removal of organics). Basement and outside 
faucets will usually not produce such treated water. Contact the Regional 
Site Engineer or Project Manager if the sample must be taken from water 
affected by a treatment imit. At a minimum, the type, size, and purpose of 
the unit should be noted on the Field Information Form. 

Be sure that an aeration screen has not been installed on the faucet being 
used. If a screen has been installed, this must be removed before sampling 
(especially for organics), since the screen tends to agitate the water, and 
some organics could be lost. If it can not be removed, this should be noted 
on the Field Information Form. 

Samples should be collected in clean, new bottles; preserved; and stored 
with ice. Private well samples should not be filtered unless regulatory 
requirements soecifv otherwise. Field measurements should be taken as 
requested on the Statement of Work. These values, and all sampling 
information, should be entered on the Field Information Form. Ail 
paperwork should be completed, and samples should be packed in ice for 
shipment to the lab. 
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# 6.0 SURFACE WATER SAMPLING 



6.0 Surface Water Samnlinp 

6.1 Purpose 

The Surface Water Monitoring Program is designed to protect the 
environment, by minimizing any adverse effect on surrounding waters 
from surface water leaving the site. Periodic monitoring of the surface 
water flow and surface water quality is performed to ensure that the 
surface water drainage systems are not affected by the facility. An 
effective monitoring system will help identify operational problems and 
permit early correction. Monitoring the surface water discharged from the 
site can provide valu^le information for WMI should any nearby off-site 
surface water problems be detected. 

Surface water drainage is regulated primarily though National Pollutant 
Discharges Elimination System (NPDES) permits. The NPDES permits 
generally require that periodic flow estimates be obtained from specific 
surface water dischaqp outlets and sampling points. In addition, periodic 
water quality samples of surface water discharges and outfalls are normally 
required. 

6.2 Sampling Pr<»cedures 

Some general procednres for sampling are included in this section. Many 
of the procedures used for surface water sampling also apply to 
groundwater sampling. For more detailed procedures, please refer to 
Section 4.0 of this naBual. 

Little equipment is needed for surface water sampling. A specially 
desired surface water sampler should be used (see Figure 6.1), to help 
obtain a sample without excessively disturbing the sample location. The 
sampling device shonld be rinsed with deionized or laboratory reagent 
quality water before sampling, and only bottles supplied by EML or the 
subcontract lab should be used. 

When sampling lakes, streams, or runoffs, it is essential to obtain a fresh, 
representative sample. Samples should be collected from the center of the 
stream or body of witer, at mid-depth. This will ensure an average flow 
of water with minimal settling of solids. The sample container should be 
lowered into the water while still capped, uncapped under water to allow 
the sample boule to fill, and then recapped before removal from the water. 
The mouth of the sample bottle should be facing into the flow of water, or 
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Surface Water Sampling Device 
Figure 6.1 
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facing the water surface. Always face upstream when sampling in the 
water, and try to keep your hands away from the mouth of the bottle. 

Once a sample is obtained, pH, specific conductance, and temperature 
measurements are usually made. TTie Statement of Work has a list of all 
required measurements. All values obtained should be recorded on the 
Field Information Form, along with a precise description of the sampling 
location. 

Samples should be placed in the proper sample bottles and preserved. 
SURFACE WATER SAMPLES ARF NEVER FILTERED. All samples 
should be kept in ice or with ice packs in the sample AquaPaks or coolers. 

All necessary paperwork should be completed and included with the 
samples for shipment to the lab. 

79 



7.0 Leachate Sampling 

7.1 Purpose 

The purpose of leachate monitoring is to provide data on the quantity and 
quality of leachate being generated within a landfill. Knowledge of the 
leachate quantity is often necessary to evaluate the effectiveness of the 
landfill design, panicularly of the soil cover and liner performance. 
Therefore, periodic sampling of leachate risers and manholes is performed 
to evaluate leachate quality and quantity. Leachate from risers that are not 
pumped regularly should be purged. Leachate from pumped manholes or 
sumps should be taken after a pumping cycle has been collected. Leachate 
data provides potential groundwater quality comparison data for the site 
monitoring wells to assist in determining any impact on the groundwater. 
Analysis of leachate samples can also provide information on the degree of 
leachate treatment required, including an assessment of the need for 
treatment. 

7.2 Sampling Procedures 

Proper plarming and preparation, as with groundwater monitoring, are 
necessary for problem-free leachate sampling. Refer to the Leachate Well 
I.D. Chart (where available) for information on the leachate wells, risers, 
and manholes to be sampled. The Statement of Work should be used for 
listing the required sampling points and analytes. Leachate sampling points 
do not need to be purged of stagnant liquids, so minimal field time is 
required before sampling. The analytical lab should be notified in advance 
of the sampling schedule, number of samples, and analytes to be sampled. 
Sampling personnel should have the following equipment ready before 
going to the field: 

NOTE:—Equipment used for leachate monitoring should not be used for 
any other tvpe of envirnnmental sampling or monitoring. 

1. Leachate well, riser, manhole well location map; 

2. Leachate Well I.D. Chart; 

3. Sample Bottles and AquaPaks; 

4. Separate cooler for storing samples and dedicated leachate 
monitoring equipment (as needed); 
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5. Dedicated electronic water (leachate) level indicator, 

6. Dedicated (for leachate) pH, specific conductivity, and 
temperature meters; 

7. Dedicated leachate bailer and rope, or pump, if required; 

8. Dedicated container to collect deionized or laboratory reagent 
quality water from rinsing leachate sampling equipment; 

9. Keys for wells and gates; and 

10. Protective clothing including rubber gloves, boots, hard hat, 
safety glasses, tyvec suit, respirator, and other necessary items 
per site requirements. NOTE: Samplers must check with Safety 
Manager/Site Manager before sampling leachate wells, risers, and 
manholes. 

There are six basic steps to obtaining a leachate sample. 

1. Identify the sample point and analytes to be analyzed; 

2. Check with the Safety Manager/Site Manager, 

3. Obtain a leachate level; 

4. Take a leachate sample; 

5. Record all necessary information on the Field Information Forms 
and Field Chain-of-Custody Records; and, 

6. Preserve and store the sample in a dedicated AquaPak/cooler and 
return it to the lab. 

Leachate level measurements should be obtained and recorded on the Held 
Information Form line provided for "depth to water for top of well casing 
or other parameters". If a slope indicator is used, the sensitivity 
adjustment can be used to screen out false signals, often caused by 
moisture. To determine the proper setting, tum the sensitivity knob to the 
full setting (10th position), and lower the probe until it contacts the 
leachate (a buzzer will sound and the light will show). Raise the probe out 
of the leachate and tum the sensitivity knob to a lower setting until the light 
and buzzer mm off. Repeat, and adjust sensitivity knobs so the light and 
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buzzer mm off promptly when withdrawing the probe from the ieachate. 
Do not lower the sensitivity knob more than necessary, or accuracy will be 
reduced. The Ieachate level is measured at the point where the light first 
shows. 

Before sampling, rinse the dedicated Ieachate bailer with deionized or 
laboratory reagent quality water. 

Each sample bottle should be filled according to the procedures listed in the 
Groundwater Sampling section of this manual (Section 4.3.4). 

After sampling, preservatives should be added to each sample bottle (where 
required). Preservatives are added to stabilize the chemical composition of 
the sample. 

SPECIAL CARE SHOULD BE TAKEN WHEN PRESERVING 
LEACHATE SAMPT.ES WITH ACID. SINCE A VIOLENT REACTION 
MAY OCCUR. ADD ACID SLOWLY AND CAREFULLY!!! 
LEACHATE SAMPLES SHOin.D NOT BE EILTERED!!!! 

During sampling, observe the samples and provide a description of ithe 
color, odor (if required), and any layers or ph^es present in the sample on 
the Field Information Form. TTie sampler should remember that Ieachate 
is a derivative of decomposed refuse and waste, and caution should be used 
in smelling the sample. It is inadvisable to smell it directly from the riser 
or manhole, as gases may be escaping via this route. 

The pH, temperamre, and specific conductance measurements should be 
performed in the field after the sample is collected. All results must be 
recorded on the Field Information Form, with pH and specific conductivity 
results recorded to three significant figures. 

Once the sampling is completed, all equipment should be thoroughly 
cleaned and stored in a separate area until it is needed again. Where a 
sampling device (e.g., bailer) is not stored in the well or riser, it may be 
stored in a new, clean plastic bag, identified with the well or. riser I.D. All 
equipment must be marked for Ieachate sampling onlv! 

All AquaPaks or coolers with samples should contain ice or ice packs for 
sample preservation. Once completed, the Field Qim-of-Custody Records 
and Field Information Forms should be placed in the plastic bag within the 
AquaPak, and the AquaPak should be sealed. 
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GLOSSARY 

Annular Snace 
The space between the well casing and protective casing. (Some wells have 
two casings and a protective casing.) 

APSR 
AquaPak Shipping and Receiving Report. The system used to track the 
shipment of AquaPaks and sample bottles to, and AquaPaks containing 
samples from, a site. 

AouaPak 
The specialized container used to store and ship samples and sample bottles 
to and from a site. The EML provides AquaPaks, which contain bottle 
holders, sampling bottles, paperwork and preservatives for each sampling 
event. 

Aquifer 
A geologic formation, group of formations, or part of a formation that is 
saturated, and contributes a significant quantity of water to wells or 
springs. 

Bailer 
A hollow mbe with a check valve constructed of PVC, teflon, or stainless 
steel. Used to remove water from a welL 

Bladder Pumn 
A gas-driven, positive-displacement purging and sampling device 
containing an internal flexible teflon bladder (with upper and lower check 
valves) that can pump water with no air contact and minimum mrbulence. 

Bottle Set 
An eight-character alphanumeric sample identifier. For a sample taken at a 
given well, there is one designation number, and a different bottle set letter 
for each bottle. Example: AB2387-L0 

Casing 
Tubular steel, finished in sections with either threaded connections or 
bevelled edges to be field welded, which is installed to counteract caving of 
the drilled hole. 
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The static volume of water in a casing (if required, use well bore volume) 
before it is purged. Calculated using the following equation: Casing 
volume (gallons) = ( Tur^h) x 7.48, where r = radius of the well casing in 
feet and h = height of the water column in the well in feet. 

Chain-of-Custndv 
A record of possession maintained for each sample bottle. Used to 
document where and in whose possession a sample was, from the time of 
collection through analysis. 

Conductivity Standard 
Solution having a known conductance, prepared per "Standard Methods for 
the Examination of Water and Wastewater," 17th edition, and/or QA/QC 
Manual. 

Contamincnt-frec Area 
Area not known to contain volatile organic contamination over the 
required reporting limit levels as measured in the trip blank. 

Dedicated Eauinment ' 
Equipment dedicated for use with only one specific well. It is usually 
stored within the well. 

Deionized Water or T.aboratorv Reagent Quality Water 
Water that has passed through a column containing both anion- and cation-
exchange resins. Water having no concentrations of analytes of interest 
above the required reporting limits reference: ASTM IE or equivalent. 

Depth to Water Meter 
An electronic probe that, on contact with water, registers a response. Used 
to determine the distance from the top of a well to the water. 

Distilled Water 
Water that has been boiled and the steam condensed. The condensate is 
distilled water. 

EMLIS 
Environmental Monitoring Laboratories Information System. The system 
incorporating all of EML's computerized modules. 
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Em. 
Event Notification System. The system the EML uses to track and 
document all phases of a sampling event. A separate ENS number is used 
for each pan of the event requiring different an^yses. 

Field Blank 
A blank used to check for analyte contamination during the sampling and 
shipping processes. A ponion of this water is poured into a sample bottle 
and analyzed as an acmal sample, to determine whether any contamination 
is present. 

Field Informatign Form 
The form used to track field observations and measurements, such as 
purging information, equipment used, and all pertinent comments relating 
to a sampling event. 

Greundwater Elevation 
The difference between the depth of well water and Mean Sea Level. 
(MSL) 

Headspaee 
Air in a sample bottle. Generally, air trapped between the water and bottle 
surfaces. 

LIMS 
Laboratory Information Management System. The electronic data system 
the EML uses to process and store data. 

Lock 
Marine lock made of brass stainless steel, used to ensure a sampling well 
remains secure when company (or designated) pcrsoimel are not taking 
samples. 

Meniscus 
In a container filled with liquid, the curved upper surface of the liquid. 

MES 
Monitoring Program System. The system the EML uses to defme specific 
sampling and analysis information for a site, including sampling points, 
sampling frequency, sampling dates, reporting requirements, and analytes. 

MSL 
Mean Sea Level. 
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Nondedicateri Fnninmpnt 
Sampling equipment used to sample more ±an one sampling point. 
(Dedicated sampling equipment is preferred.) 

NPDFS 
National Pollution Discharge Elimination System. 

PAP Mif) 
The section of WMI's Policies and Procedures Manual defining corporate 
groundwater monitoring policies. The EML» along with WMNA, CWM 
and Corporate EMD is responsible for maintaining this document and 
revising it as necessary. 

PH Buffer 
A solution of known pH, used to calibrate a pH meter before using the 
meter. 

PH M^ter 
The analytical equipment used to measure the pH of a liquid. 

Preservativp^ 
Chemical solutions added to a sample to help prevent the degradation of 
analytes between the time of sampling and analysis. 

Private WHIs 
A Well located on private property. These are often drinking-water wells, 
located on property not belonging to WMI or any governmental body. 

Prffgram Manapfr 
The person responsible for setting up monitoring programs, ensuring 
correct sampling procedures are followed, and reviewing and assessing 
monitoring data. 

Protective Casing 
An outer steel or iodized aluminum, surrounding a well casing which is 
used to prevent contaminants from migrating into the welL 

Purse 
The removal of 3 to 5 well volumes (as required) of water from a well. 
This is done before collecting a sample, to cnsuife-that the sample contains 
no stagnant water and that it is representative of the aquifer, (i.e. table 
measurements pH, temperatures, and conductivity, if possible.) 
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OA 
Quality Assurance. A program set in place to continually monitor the 
reliability of a process. 

Quality Assurance Plan. A written protocol defining a laboratory s QA 
and QC requirements. 

00 
Quality Control. Defmite, required steps for monitoring a process, to 
ensure ±at the process results are correct. 

RCRA; 
Resource Conservation and Recovery Act 

Recharge Time 
The amount of time between the end of purging and the point at which the 
well returns to the approximate prepurging level. 

Statcmgnt WprK 
The system which, along with the APSR system, creates a template for each 
sampling event. 

Saippjg C9TPP9§itg 
Samples taken over a period of time, which are mixed in equal volumes to 
form one sample. 

Sample I.D. 
A unique, six-character number used to identify samples. Samples are 
entered into the EML's LIMS system, along with resultant data. (See bottle 
set for further clarification.) 

Sample Matrix 
The major constituent of a sample, (e.g. water, soil, leachate) 

Sample Point 
The location from which a sample is taken. 
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Site-Specific Groundwater Monitoring Plan 
The plan outlining a site's groundwater monitoring requirements. Each 
site is responsible for developing such a plan which must incorporate all 
applicable requlatory requirements and WMI PAP 
B-810. 

Specific Conductance 
The conductivity of water, measured at 25CO. 

Static Water Level 
The elevation of, or depth to, water before purging and sampling. 

Stichup 
The height of a well casing, from the top of the casing to its cement 
footing. 

Trip Blank 
A blank used to check for volatile organic contamination of samples during 
shipment. When sample bottles are initially prepared for shipment, one is 
completely filled with deionized water. This bottle remains with the other 
bottles during the shipment and sampling steps. The sample is then 
analyzed as if it were an acmal sample. 

tSCA; 
Toxic Substances Control Act 
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IDENTIFICATION CODES 

Facility/Site Codes: Available through EML 

Matrix Codes: W - Water 
S - Sou 
C - Leachate 
X - Other 

Source Codes: W 
D 
I 
C 
M 
A 
P 
U 
T 
R 
L 
O 
s 
B 
N 
G 
X 

Well 
Dewatering/Pressure Relief 
Surface Water Impoundment 
Leachate System 
Gas Condensate 
Air 
Pretreatment Facility 
Influent 
Effluent 
River/Stream/Brook 
Lake or Ocean 
Outfall 
Soil 
Bottom Sediment 
Noise 
Generation Point 
Other 
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Temoeramre 0.566CF) - 17.8 

!£ . T 
40.0 4.44 51.0 10.6 61.0 16.1 
41.0 5.00 52.0 11.1 62.0 16.7 
42.0 5.56 53.0 11.7 63.0 17.2 
43.0 6.11 54.0 12.2 64.0 17.8 
44.0 6.67 55.0 12.8 65.0 18.3 
45.0 7.22 56.0 13.3 66.0 18.9 
46.0 7.78 57.0 13.9 67.0 19.4 
47.0 8.33 58.0 14.4 68.0 20.0 
48.0 8.89 59.0 15.0 69.0 20.7 
49.0 9.44 60.0 15.6 70.0 21.1 
50.0 10.0 

Length/Depth 
lach?§ Feet Inches Feet 

1 0.08 7 0.58 
2 0.17 8 0.67 
3 0.25 9 0.75 
4 0.33 10 0.83 
5 0.42 11 0.92 
6 0.50 12 1.00 

Purge Volumes 1 Casing (or well-bore) Volume (Gallons) = rrr^h x 7.48 

where n = 3.14 
r = radius of well casing (or well bore) in feet 
h = height of water column in well in feet 

OR For a 1" diameter well casing -1 casing volume (gaL) = 0.04h 
For a 2" diameter well casing -1 casing volume (gal.) = 0.163h 
For a 4" diameter well casing - 1 casing volume (gal.) = 0.652h 
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SPECIFIC CONDUCTIVITY CHART 

K25 = Km ( 0.02 ( 25 - Tm ) ) + Km 

0
 

II K25 = Km(0.3) + Km 

Tm=ll K25 = Km(0.28) + Km 

11 K25 = Km ( 0.26 ) + Km 

Tni= 13 K25 = Km(0.24) + Km 

Tm — 14 K25 = Km(0.22) + Km 

Tm=15 K25 = Km ( 0.20 ) + Km 

Tm=16 K25 = Km(0.18) + Km 

II K25 = Km ( 0.16 ) + Km 

Tm- 18 K25 = Km ( 0.14 ) + Km 

Tm=:19 K25 = Km ( 0.12 ) + Km 

II K25 = Km ( 0.10 ) + Km 

Tm=21 K25=Km(0.08) + Km 

Tm=22 K25 = Km(0.06) + Km 

Tn,= 23 K25 = Km (0.04) +Km 

II K25 = Km(0.02) + Km a II K25 = Km ( 0.00 ) + Km 

NOTE ; Km = Conductivity Measurement 
Tm = Temperature Measurement 
K25 = Specific Conductance 
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PROPER SAMPLING PROCEDURE 
40 ML. VOA VIALS 

Careful sampling techniques must be used to obtain a representative sample 
for the analysis of volatile organic compoimds (VOAs). As the name 
suggests, these compounds will volatilize from the water sample upon 
exposure to air. Therefore, this exposure time must be minimized. 
Sample contamination may easily occur if the samples are exposed to a 
source of volatile organics. Extra quality control procedures are used to 
avoid this possibility and to detect contamination if it has occurred. 

Step 1: Carefully remove teflon septum cap, being careful not to allow 
the cap to contact potential contaminants. 

NOTE: Vial must IM be opened before sampling. If the vial and/or 
cap appears defective, call EML. The vial should be open 
for a minimum amount of time (no longer than 3 
minutes). 

O 
CAP 

SEPTUM 

VIAL 
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Step 2: Carefully fill vial with sample until a meniscus (mound of 
water) forms on top. Avoid shaking or agitating the 
sample, as this may cause volatiles to vaporize. 

•MENISCUS 

Step 3: Carefully replace the septum and cap on the meniscus. This 
will force a small amount of water off the top. Check the 
sample for air bubbles. If bubbles are present, remove the 
cap, top off the sample, and repeat Step 3. (generally to a 
maximum of 3 times.) 

CAP 

SEPTUM 

VIAL 
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rigid InfgrmatiQn Fftrm Checklist 
_l) Purge date Must be compieie and correct. 
J.) Start purge Must be complete and corrca (24-hour clock). 
_3) Elapsed hours Must reflect in tenth of hours the time from stan 

of purge to the end of purge. 
_4) Casing volume Actual volume present in well casing before purge 

in nearest 1/2 gallons. 
_5) Volume purged The actual number of gallons to nearest 1/2 

gallon of volun» of water purged. 
6) Purging and sampling equipmettt 

Purging: 
Is equipment dedicated, what type of pump or device is 
it, what is the tubing constructed of? 

Sampling: 
Is this equipment dedicated, what type of device or 
pump, what materials is it constructed of? 

_ Filtering Devices: 
Indicate type of device used in-line cartridge, pressure, 
vacuum (peristaltic pump). 

7) Field measurements 
_ Weil Elevation: 

Must be recorded to two places to right, must be * in 
comment section as to its origin. 

_ Depth to Water: 
Recorded in feet, must be recorded to two places to the 
right. 

_ Groundveater Elevation: 
Must be complete, correct and recorded to two places to 
the right. 

_ Well Depth: 
Must be correct, complete to two places to the righL. 
An asterisk notadon (*) should be recorded in coimnents 
as to the origin of this entry. 

_ pH/SC Temperature: 
Must be recorded to 3 significant figures. SC must be 
read at 25''C or temperature compensated. 

8) Field ComiTicmii 
_ Sample Appearance: 

Should be descriptive, complete, and accurate. Note 
appearance(physical), odor, color oudook. 

_ Weather Conditions: 
Wind speed, direction, precipitation, oudook. 

__ Other Comments: 
AH sources of • information, purge conversions, 
duplicate field readings. 

_ Sampler Certification: 
Must be dated, complete, neat, printed employer, and 
signed. 
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Informatiftn on Chain-Qf-Custodv CliccKlist 

.1) Sanrnle Pninr 

.2) Sample Date 
_3) Sanrnle Time 

.4) Filtering Infffrmarion 
« 

.5) ENS Niimhffr 

_6) Chain-of-Custodv Chronicle 

Source code first then designation. Must be 
correa LD. Designation must be legible and 
coirecL 

Must be correa and complete. 

Must be correa and complete (24 hr. clock). 

Should be circled and agree with 
S.O.W/botde information. 

Must be in agreement with S.O.W. and 
sample I.D.'s. 

Must sign, date, log AquaPak, condition and 
seal number. 
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USE OF A FLOW CELL AND ADDITIONAL 
REFERENCE PROCEDURES: 

Eh DO AND ALKALINITY 

Field measurements are required in certin areas of the country for three 
additional field parameters: oxidation-reduction potential (Eh), alkalinity 
and dissolved oxygen. Oxidation reduction potentials (Eh) arc useful for 
predicting the migration of contaminants in groundwater and surface 
water. Dissolved oxygen is necessary for the survival and growth of many 
aquatic organisms. It's absence promotes the production of toxic materials 
from anaerobic decay of organic matter. Alkalinity is a general indicator 
of groundwater quality. It is a quantitative measurement of the ability of a 
sample to react with strong acid to a designated pH. 

ASTM procedures for these methods have been included for guidance in 
completing the analysis of these field parameters. In addition, a description 
of a recommended procedure for use of a flow cell has been included for 
those sites that want to use this procedure. 

Use of a How Cell for Field Measurements 

Use of a closed flow-through cell in obtaining reliable field measurements 
helps minimize such interferences as heating or cooling, turbulence and 
atmospheric gas exchange. Representativeness of groimdwater's pH, Eh, 
conductivity, dissolved oxygen and temperature measurements may be 
improved by use of a flow cell. Fewer chemical and physical changes are 
thought to occur with the use of a flow cell. 

Procedure: 

1. The pump outlet is connected to the inlet of the flow cell. 

2. Calibrated electrodes are inserted into the flow celL 

3. The pump is turned on and water pumped through into a container 
where calibrating solutions and buffers are submerged to allow them to 
reach sample water temperature. These solutions should be +/-10 
degrees of the sample temperature. 

4. After temperamre equilibrium has been achieved, the electrodes shall be 
recalibrated. 

A8 



5. Flow rate through the ceil should not be more than one liter per minute 
to prevent inaccurate pH readings caused by static charge effects of 
water moving through small openings. 

6. Electrode calibration should be rechecked just before sampling. 

7. The pump should be shut off, tubing disconnected and the electrodes 
removed from the flow cell. 

8. The flow cell should be cleaned with distilled water and then 
preparation for sample collection begun. 

9. Use of a closed flow cell should be documented on the Field 
Information Form comments section. 
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standard Practice for 
OXIDATION-REDUCTION POTENTIAL OF WATER' 

nU itandard is issued under (be fixed designation 0 1498: the number immediately foUowing the designation indicates the 
year or onginai adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of last 
;eapprovar. A superscnpi epsilon («) indicates an editorial change since the last revision or reapprovaL 

•' NoTt - New Section 7.9 was editnnally added in December I9H2. 

1. Scope 
I.I This practice covers the apparatus and 

procedure for the eiectrometric measurement 
of oxidation-reduction potential (ORP) in wa
ter. ft does not deal with the manner in which 
the solutions are prepared, the theoretical in
terpretation of the oxidation-reduction poten
tial. or the establishment of a standard oxida
tion-reduction potential for any given system. 
The practice described has been de.signed for 
the routine and process measurement of oxi
dation-reduction potential. 

1 Applicable Documents 
2.1 MSTM Standards: 
D 1129 Definitions of Terms Relating to Wa

ter^ 
D 1193 Specification for Reagent Water^ 
B 3370 Practices for Sampling Water^ 

3. Summary of Practice 
3.1 This is a practice designed to measure the 

ORP which is defined as the electromotive 
force between a noble metal electrode and a 
reference electrode when immersed in a solu
tion. The practice describes the electronic 
equipment available to make the measurement 
and describes how to determine the sensitivity 
of the electrodes as well as the calibration of 
equipment to solutions having a known poten
tial The ORP electrodes are inert and measure 
the ratio of the activities of the oxidized to the 
reduced species in the process reactions. 

tial" used in this method is defined in accord
ance with Definitions D 1129 as follows: 

4.1.1 oxidation-reduction potential—the elec
tromotive force developed by a noble metal 
electrode immersed in the water, referred to the 
sundard hydrogen electrode. 

4.1.2 The oxidation-reduction potential 
(ORP) of a process solution can be described 
as the millivolt signal Em, produced when a 
noble metal electrode and a reference electrode 
are placed in water. The millivolt signal pro
duced can be represented as follows: 

nf 

where: 
Em 
£• 

-ORP, 
- constant that depends on the 

choice of reference electrodes. 
F - Faraday constant, 
R " consunt. 
T -absolute temperature, "C + 

273.15, 
n — number of electrons involved 

in process reaction, and 
A^indAn* — activities of the reactants in the 

process. 

4.2 For definitions of other items used in 
this method, refer to Definitions D 1129. 

4. Definitions 
4.1 The term 'oxidation-reduction poten-

' Hiii practice a umkrthe jurndictioa of ASTM Commiuee 
D-19 on Water and is the direct responsibility of Subcomnunee 
DI9.09 on Saline and Brackisfa Water. 

Current edition approved Sept. 24, 1976. Published Novem
ber 1976. OrigitiaUy published as O 1498 - 37 T. Lafi previoas 
cdhkmO 1498-59 (1970V 

' Amoat Book ofASTM Slandantx Vol 11.01. 
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5. In(erference5 These instnimenis are generally much mor. 
5.1 The ORP electrodes reliably measured than those which are used for ver 

ORP in nearly all aqueous solutions and in accurate measurements in the laboratory. Uw 
general are not subject to solution interference these more rugged instruments produo 
from color, turbidity, colloidal matter, and sus- results that are somewhat less accurate anc 
pended matter. precise than those obuined from laboratory 

5.2 The ORP of an aqueous solution is sen- instruments. The charaaeristics of three typt 
sitive to change in temperature of the solution, process ORP anaiyzen are presented in Ta-
but temperature correction is rarely done due hie 1 Each of these analyzers is satisfactory fot 
to iu minimal effect and complex reactions, process ORP measurements. The choice of ana-
Temperature corrections are usually applied ly***" « generally based on how closely the 
only when it is desired to reUte the ORP to the ch^cteristics of the rmalyzer match die re
activity of an ion in the solutions. qnirements of the applicatioiL Typical factort 

S J The ORP of an aqueous solution is sen- ^hich may be considered include, for example, 
sitive to pH variations when the oxidation-re- the types of signals which the analyzer can 
duciion reaction involves either hydrogen or produce to drive external devices, and the spaa 
hydroxyl ions. The ORP generally tends to ranges available. 
increase with an increase in hydrogen ions and 6.U For remote ORP measurements the po-
to decrease with an increase in hydroxyl ions tential generated can be transmitted to an ex-
during such reactions. temal indicating meter. Special shielded cable 

5.4 Reproducible oxidation-reduction po- is required to transmit the signaL 
tentials carmot be obtained for chemical sys- 6-2 Rrftrence Efccrrode—A calomel siiver-
tems that are not reversible. The measurement silver chloride, or other reference electrode of 
of end point potential in oxidaUon-reducuon constant potential shall be used. If a saturated 
titration is sometimes of this type. calomel electrode is used, some potassium chlo-

5 J If the metallic ponion of the ORP elec- "de crystals shall be contained in the saturated 
irode is sponge-Uke, materials absorbed from potassium chloride solution. If the reference 
solutions may not be washed away, even by elearode is of the flowing junction type, the 
repeated rinsings. In such cases, the elearode design of the elearode shall allow for each 
may exhibit a memory effect, panicuUriy if it measurement a fresh liquid Junaion to be 
is desired to detea a relatively low concentra- formed between the solution of potassium chlo-
tion of a particular species immediately afler a "de and the standard or the test solution. The 
measurement has been made in a relatively electrode design shall also allow traces of so-
concentrated solution. A brightly lution to be washed from the outer surfaces of 
metal elearode surface is required for arniratr die electrodes. To ensure the desired slow out-
measurements. ward flow of the reference-electrode solution, 

5.6 The ORP resulting from interactions the solution pressure inside the liquid junction 
among several ghemical systems present in should be somewhat in excess of that outside 
mixed solutions nuy not be assignable to any die junctioiL In nonpressurized applicadons 
single chemical this requirement can be met by maintaining the 

inside solution level higher than the outside 
0. Apparatus solution level If the reference electrode is of 

6.1 ^ercr—Most laboratory pH meters can the nonilowing junction type, these outward 
be used for measurements of ORP by subati- flow and pressnrizationconsiderationsshaliaot 
tution of an appropriate set of electrodes and apply. The reference electrode and jimction 
meter scale. The characteristics of a variety of <h«ii perform satisfactorily as required in the 
laboratory meters are shown in Table I. The procedure for checking sensitivity described in 
choice will depend on the accuracy desired in Section 9. 
the determination. 6.3 Oxidation-Reduction Electrode—A noble 

6.1.1 Most process pH meters can be vird metal is used in the construction of oxidation-
for measurement of ORP by substitution of an reduction electrodes. The most common metals 
appropriate set of electrodes and meter scale. employed are: platinum, gold, and silver. It is 
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^portant to select a metal that is not attacked 
by the test solution. The construction of the 
electrode shall be such that only the noble 
gjeial comes in contact with the lest solution. 
Xhe area of the noble metal in contact with the 
test solution should be approximately I cm^ 

6.4 Electrode Assembly—A conventional 
electrode holder or support can be employed 
for laboratory measurements. Many different 
styles of electrode holders are suiuble for var
ious process applications such as measurements 
ifl an open tank, process pipe line, pressure 
vessel or a high pressure sample line. 

7. Reagents and Materials 
7.1 Purity of Rengen/j—Reagent grade 

chemicals shall be used in all tests. Unless 
otherwise indicated, it is intended that all re
agents shall conform to the specifications of the 
Committee on Analytical Reagents of the 
American Chemical Society.^ Other grades 
tnay be used, provided it is first ascertained 
that the reagent is of sufficiently high purity to 
permit its use without lessening the accuracy of 
the determination. 

11 Purity of Ifarer—Unless otherwise indi-
ated, reference to water shall be understood to 
mean reagent water conforming to Specifica
tions D 1193, Tyj)e II. 

7.3 Aqua Regia—Mix 1 volume of concen
trated nitric acid (HNOj, sp gr 1.42) with 3 
volumes of concentrated hydrochloric acid 
(HCl sp gr 1.18). It is recommended that only 
enough solution be prepared for immediate 
requirements. 

7.4 Bt0er Standard Salts—Table 3 Usts the 
buffer salts available from the National Bureau 
of Standards specifically for the preparation of 
standard buffer solutions. The NHS included 
numbers and drying procedures. 

7.4.1 Phthalate Reference Buffer Solution 
•pH, - 4.00 at 25*C:)—Dissolve 10.12 g of 
potassium hydrogen phthalate (KHCJI4O4) in 
^ ater and dilute to 1 L. 

7.4.2 Phosphate Reference Biffer Solution 
<plii - 6.86 at 23'C)—Dissolve 3J9 g of po
tassium dihydrogen phosphate (ICH1PO4) and 
^•^3 g of anhydrous disodium hydrogen phos
phate (NajHP04) in water and dilute to 1 L. 

7.5 Chromic Acid Cleaning Solution—Dis
solve about 5 g of potassium dichromate 

in 500 mL of concentrated sulfuric 

acid (H2SO4, sp gr 1.84). 
7.6 Detergent—\J%e any commercially 

available "low-suds" liquid or solid detergent. 
7.7 SitricAcid{\ 4- I)—Mix equal volumes 

of concentrated nitric acid (HNO3, sp gr 1.42) 
and water. 

7.8 Redox Standard Solution; Ferrous-Ferric 
Reference So/uhon*—Dissolve 39.21 g of fer
rous ammonium sulfate (Fe(NH4)3-(S04)3-
6H2O), 48.22 g of ferric ammonium sulfate 
(FeNH4(S04)3- 12H20)and 56.2 mL of sulfuric 
acid (H2SO4. sp gr 1.84) in water and dilute to 
1 L. It is necessary to prepare the solution using 
reagent grade chemicals that have an assay 
confining them to be within I % of the nomin^ 
composition. The solution should be stored in 
a closed glass or plastic conuiner. 

7.8.1 The ferrous-ferric reference solution is 
a reasonably suble solution with a measurable 
oxidation - reduaion potential Table 4 pre
sents the potential of the platinum electrode for 
various reference electrodes at 25*C in the 
standard ferrous-ferric solution. 

7.9 Redox Reference Quinhydrone Solu
tions—Mix 1 L of pH 4 buffer solution, see 
7.4.1, with 10 g of quinhydrone. Mix 1 L of pH 
7 buffer solution, see 7.4.2. with 10 g of quin
hydrone. Be sure that excess quinhydrone is 
used in each solution so that solid crystals are 
always presenL These reference solutions are 
stable for only 8 h. Table 5 lists the nominal 
millivolt redox readings for the quinhydrone 
reference solutions at temperatures of 20''C, 
25*C. and 30'C. 

8. Sampling 
8.1 Collect the samples in accordance with 

Practices D 3370. 

9. Preparadon 
9.1 Electrode Treatment—Condition and 

maintwin ORP electiodes as recommended by 
the manufacturer. If the assembly is in inter
mittent use, the immersible ends of the elec-

' "Raagau Chanicsls. Amexicu Society Spec-
n c Forsuggo-

tioot 00 the tcsiag of rugctiti not luted by the Amencu 
Chemknl Society, sec "Reegciu Chcmitais end Studanis." 
by Jowph RonB. D. Van Noatnnd Co., Inc. New York. 
N. Y_ and The United Slates Phannaoopeia.'' 

* "Standard Solution for Redox Potential Measurements." 
Analytical Chemistry, Vol 44. 197Z p. 1038. 
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irode .should be kept in water between mea
surements. Cover the junction.s and rilt-hule.s of 
reference electrodes to reduce evaporation dur
ing prolonged storage. 

9.2 ORP Electrode Cleanirif^—Remove 
traces of foreign matter. Immerse the oxidation-
reduction electrode in warm aqua regia (TO'C) 
and allow to stand for a period of about I min. 
This solution dissolves the noble meul as well 
as any foreign matter so that the electrode 
should not be allowed to stand in it longer than 
the time specified. The above treatment in aqua 
regia may also be used cautiously to recondi
tion an electrode that has become unreliable in 
its operation. It is also possible to clean the 
elemrode in HNOi (1 + 1). Warm the solution 
and elearode gradually to boiling. Mainuin it 
just below the boiling point for about 5 min 
and then allow the solution and electrode to 
cool. Wash the electrode in water several limes. 
It is desirable to clean the electrode daily. An 
alternative cleaning procedure is to immerse 
the electrode at room temperature in chromic 
acid cleaning mixture and then rinse first with 
dilute hydrochloric acid and then thoroughly 
with water. Preliminary cleaning with a deter
gent sometimes is desirable to remove oily res
idues. A mild abrasive can be used to remove 
some paniculate matter. In these cleaning op
erations panicular care must be exercised to 
protect the glass-metal seals from sudden 
changes of temperature, which might crack 
them. 

10. Callbrarioa and Standardization 

10.1 Before using electronic type meters, 
turn them on and allow them to warm up 
thoroughly. Bring them to electrical balance by 
carefully following the manufaaurer's instruc
tions. Set the scale or range to the desired 
millivoit level expected in the test solution. 

lOJl Verxiy the sensitivity of the electrodes 
by noting the change in millivoit reading when 
the pH of the test solution is altered. The ORP 
will increase when the pH of the test solution 
decreases and the ORP will decrease if the test 
solution pH is increased. Place the sample in a 
clean glau beaker and agitate the sample. Insen 
the electrodes and note the ORP or millivolt 
reading. Add a small amount of a dilute NaOH 
solution and note the value of the ORP. If the 
ORP drops sharply when the caustic is added. 
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(he electrodes are .<;en.sitive and operaiui 
properly. If the ORP increai5e.s sharply wbe, 
the caustic is added, the polarity is revetv! 
and must be corrected in accordance with th< 
manufacturer's instructions. If the ORP doe 
not respond as above when the caustic is aridtd 
the electrodes should be cleaned as describee 
in 9.2 and the above procedure repeated. 

10 J Checking Response Electrodes to tiu 
Standard Redox Solutions (see 7.8 and 7.9)-
Wash the meul and reference electrode and 
the sample cup or container with three changes 
of water or by means of a flowing stream froia 
a wash bottle. Fill the sample conuiner with 
fresh redox standard solution and immerse the 
electrodes. Turn the range switch to the proper 
range and engage the operating button. Adjtis 
the asymmetry control to the millivolt potential 
of the standat^ redox solution. Without chang
ing the setting of the asymmetry potential knob, 
repeat the above procedure until two successive 
instrument readings are constant The readings 
should not differ from the millivolt value of the 
sundard redox solution by more than 10 mV. 

10.3.1 It usually suffices to check the sensi
tivity of the electrodes since the important fea
ture is the change of potential as related to the 
concentration of the oxidant or reductant pres
ent The actual numerical value of the potential 
will vary depending on the constituents present 
in the water. 

10.4 Indirect Calibration and Standardiza
tion: 

10.4.1 Employ this procedure when it is not 
convenient or practical to remove the electrodes 
from the flowing stream or container in which 
the ORP is being determined. Use of a labo
ratory ORP meter or an additional analyzer is 
required. 

10.4.2 Verify the sensitivity of the laborato^ 
ORP meur or additional process analyzer in 
accordance with 10.2. 

10.4J Collect a grab sample that is repre-
senutive of the material that is in contact with 
the electrodes of the analyzer that is to be 
standardized. If a submenion-style electrode 
chamber is in use, coUea the sample from the 
discharge of the chamber. Immediately irans-
pon the sample to the laboratory ORP meter 
or additional process analyzer and measure the 
ORP. It is abulutely essential that the sample 
be represenutive of the solution in contact with 
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(he ciccirodc.s of ihc anaiy/cr being adjuMcd 
jfld ihal the inicgruy of ihc sample be main
tained until its ORP has been measured. In 
particular, the temperature of the .sample must 
remain con.stani. Then adjust the .standardi7.a-
tion control on the proce.ss analyzer being cal
ibrated until the reading corre.sponds to the 
ORP of the .sample. Repeat the procedure de
scribed above until two successive readings are 
obtained that differ by no more than 10 mV. 
This procedure cannot be employed if the ORP 
of the solution being tested is fluctuating by 
more than 10 mV at the time of standardiza
tion-

10.4.4 The sensitivity of the electrodes can 
also be verified by a determination of the con
centration of the oxidants or reductants in a 
grab sample collected in accordance with 
10.4.3. It is necessary to determine the condi
tions required in each individual sy.stem to u.se 
this method of verifying electrode sensitivity. 
For example, the chlorine residual determina
tion can used to verify the sensitivity of an 
ORP electrode system used to control an alka
line chlorination-cyanide destruction system. 

11. Procedure 

11.1 After the assembly has been checked 
for sensitivity (10.2) or standardized as de
scribed in 10.4, wash the electrodes with three 
changes of water or by means of a flowing 
stream from a wash bottle. Place the sample in 
a clean glass beaker or sample cup and insert 
the electrodes. Provide adequate agitation 
throughout the measurement period. Read the 
millivolt potential of the solution allowing suf
ficient time for the system to stabilize. Measure 
successive portions of the sample until readings 
on two successive portions differ by no more 
than 10 mV. A system that is very slow to 
stabilize probably will not yield a meaningful 
ORP. 

11.2 Continuous Determination of the ORP 
of Flowing Streams or Batch Systems—Process 
ORP analyzers with their rugged electrodes and 
electrode chambers provide continuous mea
surements which are the basis for fully auto
matic control Make selection of the electrodes 
and electrode chamber to suit the physical and 

chemical characteristics of the process material. 
Locate the submersion-style electrode chamber 
so that fresh solution represenutiveof the proc
ess stream or batch continuously passes across 
the electrodes. Agitation may be employed in 
order to make the stream or batch more nearly 
homogeneous. The ORP value is usually dis
played continuously and can be noted at any 
specific time. Frequently, the pH value is con
tinuously recorded, yielding a permanent rec
ord. 

12. Calculation 
12.1 If the meter is calibrated in millivolts, 

read theioxidation-reduction potential directly 
from the meter scale. This ORP potential is 
related to the reference electrode used in the 
measurement. 

12.2 Calculate the oxidation-reduction po
tential of the sample, in millivolts, referred to 
the hydrogen scale as follows: 

E^ 
where: 
EJ, > oxidation-reduction potential referred 

to the hydrogen scale, mV, 
' observed oxidation-reduction potential 

of the noble metal-reference electrode 
employed. mV, and 

- oxidation-reduction potential of the ref
erence electrode as related to the hydro
gen electrode. mV. 

13. Report 

13.1 Report the oxidation-reduction poten
tial to the nearest 10 mV, interpolating the 
meter scale as required. When considered ap
propriate. the temperature at which the mea
surement was made, the electrode system em
ployed. and the pH at the time of measurement, 
may also be reported. 

14. PrecisloB and Accuracy 

14.1 Precision and accuracy of the measure
ment depends largely on the condition of the 
electrode system and on the degree to which 
the chemit^ system being measured fits the 
qualifications given in Sections 3 and 5. In the 
absence of substances that coat or poison the 
electrode, the precision is ± 10 mV. 
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Table 1 Labnralory ORP Meters 

- Type! Type " Type ill Type IV 

Range: 
Normal 0 - ±1400 mV 0-=|400mV 0-sl400mV 0-»U00B 
Expanded any 200 mV any 140 mV 

Scale: 
Normal ID 10 10 0.1 
Expanded • 1 t 

Accuracy si sO.7 sO.I 
Repeaubiliiy £2 SOJ sO.2 £0.2 
Asymmetry potential compensatoe yes yes yes yes 

• 
Table 2 ORP Aoalyicfi for Procea MeaMremenis 

Typel Type 11 Type III 

Range 200, SOO.or 1000 mV with 0 to 1000 mV 100 to 200 mV 
tower lifoit between 
:700mV 

Stability s2 mV/24 h sO.06 mVfweek s0.t% of span 
Output signal, full scale: 

Poteniiometric 10.100 fflV l.lOV 
1.3 V 

Cunent 4 to 20. 10 to 30 mA 0 to 16. 0 to 20.4 to 20.3 4 to 20.10 to 30 mA 
to 25.10 to 30 mA 

TaMe 3 Nadooal Borcaa of Siaodards f.NBS) Materials for Reference BolTcr Salodaoa 

NBS Sundard Sample 
OcsignatioR* Buffer Salt Drying Procedure 

186-ll-C disodium hydrogen phosphate 2 h in over at 130* C 
186.U: potassium dihydrtigcn phosphate 2 h in over at 130* C 
185-c potassium hydrogen phthalatc drying not necessary 

* The buffer ulci lisied ctn be purcheied from the OfTicc of Standard Reference Materials. National Bureau o< 
Sundards. Washingtoo. D.C. 20234. 

Tshle 4 PoleMiai of the Plation Electrode for 
Sevofol Refetooce Ekctredia at STC la FaiTeoa Fente 

Reicreoce Salotian 

Refereaoe Electrode Poceotiai EMF. 
mV 

Hl.HctO,, satdKa* 
Af. AiQ. l.OOMKa 
Ag. Aga. 4.00 M Ka 
Ag. Aga, uid KQ 
Pl.H,(p- l).H(a- 1) 

•I-430 
+439 
+47S 
+476 
+673 

TaUe 5 N< ORF of Refe iQolakydrt I Solo 

ORP - nV 
Buffer solutitw. nominal pH 4 7 
Tempenturc. *C 20 23 30 20 23 30 
Rafcrenoe Electrode 

saver/silver chloride 261 263 238 92 86 79 
Calomel 223 218 213 47 41 34 
Hydrogen 470 462 434 293 283 273 
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standard Test Methods for 
ACIDITY OR ALKALINITY OF WATER' 

TJiii Standard is issued under the fiaed designation D 1067; the number immediately following the designation indicates the 
year of onginal adoption or. in the case of revision, ihe year of last revision. A number to parentheses indicates the year of last 
rcapproval. A superscript epilon (c) indicates an editorial change since the last revision or reapproval. 

Thes* methods hate been approved for tut by agencies of the Department of Defense and for listing in the DoD Index of 
Speetftcations and Standards 

1. Scope 
I.l These methods' cover the determination 

of acidity or alkalinity of all types of water. 
Five methods are given as follows: 

Seoioos 

7 to 15 
16 to 24 

25 to 32 
33 to 40 

41 to 49 

Method A (Electromettic Titration) 
Method B (Eleorometric or Color-Change 

Titration) 
Method C (Color-ComparisonTitration) 
Method O (Color-Change Titration After 

Boiling) 
Method E (Color-Change Titration AAer 

Hydrogen Peroxide Oxidation and Boiling 

1.2 In all of the methods the hydrogen or 
hydroxyl ions present in water by virtue of the 
'issociation or hydrolysis of its solutes, or both, 
are neutralized by titration with sundard alkali 
(acidity) or acid (alkalinity). Of the five pro
cedures, Method A is the most precise and 
acctKate. It is.used to develop an electrometric 
titration curve (sometimes referred to as a pH 
curve), which defmes the acidity or alkalinity 
of the sample and indicates inflection points 
and buffering capacity, if any. In addition, the 
acidity or alkalinity can be determined with 
respect to any pH of particular interest. The 
other four methods are used to determine acid
ity or alkalinity relative to a predesignated end 
point based on the change in color of an inter
nal indicator or the equivalent end point mea
sured by a pH meter. They are suiuble for 
routine control purposes. 

1J When titrating to a specific end point, 
the choice of end point will require a careftil 
analysis of the titration curve, the effects of any 
anticipated changes in composition on the ti
tration curve, knowledge of the intended uses 
or disposition of the water, and a knowledge of 

the characteristics of the process controls in
volved. While inflection points (rapid changes 
in pH) are usually preferred for accurate anal
ysis of sample conposition and obtaining the 
best precision, the use of an inflection point for 
process control may result in significant errors 
in chemical treatment or process control in 
some applications. When titrating to a selected 
end point dicuted by practical considerations, 
(/) only a part of the aaual neutralizing capac
ity of the water may be measured, or (2) this 
capacity may actually be exceeded in arriving 
at optimum acidity or alkalinity conditions. 

1.4 Srape section is provided in each method 
as a guide. It is the responsibility of the analyst 
to determine the accepubility of these methods 
for each matrix. 

2. Applicable Documents 
11 ASTM Standards: 
D 596 Method of Reporting Results of Anal

ysis of Water' 
D1129 Definitions of Terms Relating to 

Water' 
D 1192 Specification for Equipment for Sam

pling Water and Steam' 

' Thoe methods am nnder the jurisdictioa of ASTM Com
mittee O-19 on Wttcriiid ere the lesponsibility of Subcommit
tee O 19.05 on inoiiuic Consthuents in Water. 

Cunent edition appreved June 25.1982. Published October 
1982. Orifiaaliy pufabdied as 01067 -49. Last ptevious edition 
• 1067 - 70(1977). 
' The basic procedurm used in these methods have appeared 

vkidespiead in the technicBl Btentuic for many yean. Only the 
panicutar adapution of the etetutwieuk titration appeaitni as 
the Referee Method is believed to be laraeiy the work of ASTM 
Committee D-19. 

* Anmtai Book of ASTM Standards.\6l 11.01. 
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D 1193 Specification for Reagent Water^ 
D 1293 Test Methods for pH of Water' 
D 3370 Practices for Sampling Watcr^ 
E 200 Practice for Preparation. Standardiza

tion. and Storage of Standard Solutions for 
Chemical Analysis-" 

I. Significance and Use 
3.1 Acidity and alkalinity measurements are 

used to assist in esublishing levels of chemical 
treatment to control scale, corrosion, and other 
adverse chemical equilibria. 

3.2 Levels of acidity or alkalinity are critical 
in esublishing solubilities of some metals, tox
icity of some metals, and the buffering capacity 
of some waters. 

4. Definitions 
4.1 The terms in these methods are defined 

in accordance with Definitions D 1129. 
4.2 Certain uses of terminology exist in the 

water treatment industry which may differ from 
these definitions. A discussion of terms is pre
sented in Appendix XI. 

5. Purity of Reagents 
S. 1 Reagent grade chemicals shall be used in 

all tests. Unless otherwise indicated, it is in
tended that all reagents shall conform to the 
specifications of the Committee on Analytical 
Reagents of the American Chemical Society, 
where such specifications are available.* Other 
grades may be used, provided it is first ascer
tained that the reagent is of sufficiently high 
purity to permit iu use without the 
aocnracy of the determination. 

5 J Unless otherwise indicated, references to 
water shall be tmderstood to mean reagent 
water conforming to Specification D1193, 
Type L In addition, reagent water for this test 
shall be firee of carbon dioxide (CO«) and shall 
have a pH between 6.2 and 7.2 at 25*C A 
procedure for the preparation of carbon diox-
ide-fiee water is given in Methods £200. 

6. Sampling 
6.1 Collect the sample in accordance with 

the applicable ASTM method as follows; Spec
ification D 1192 and Practices D 3370. 

6.2 The time interval between sampling and 
aiulysis shall be as shon as practically possible 
in all cases. It is mandstory that analyses by 
Method A be carried out the day the 

samples are taken; essentially immediate ana 
ysis is desirable for those waste waters contair 
ing hydrolyzable salu that conuin cations i. 
several oxidation sutes. 

METHOD A—ELECTROMETRICTlTRAT10^ 

7. Scope 
7.1 This method is applicable to the deter 

mination of acidity or alkalinity of all water 
that are free of constituenu that interfere witi 
electrometric pH measurements. It is used fo 
the development of a titration curve that wii 
define infi^on points and indicate buffering 
capacity, if any. The acidity or alkalinity of tht 
water or that relative to a particular pH L 
determined from the curve. 

g. Summary of Method 
8.1 To develop a titration curve that wil 

properly identify the inflection points, standarc 
add or alkali is added to the sample in snuli 
increments and a pH reading is taken after 
each addition. The cumulative volume of so
lution added is plotted against the observed pH 
values. All pH measurements are made electro-
metrically. 

9. Interferences 
9.1 Although oily matter, soaps, suspended 

solids, and other waste materials may interfere 
with the pH measurement, these materials may 
not be removed to increase precision, because 
some are an important component of the add-
or alkali-consuming property of the sample. 
Similariy, the development of a predpitate dv* 
ing titration may make the glass electrode slug
gish and cause high results. 

10. Apparatus 
10.1 Beetrometrie pH Measurement 

ratus, conforming to the requirements given is 
Method D 1293. 

11. Rcacents* 
ll.l Hydrochloric Add, Standard (0.02 

(Note 1)—Prepare and standardize as directed 
in Methods E 200, except that the titration sfasll 

* laseem Chcmiceb. Amchoa Chemical Socieiy Sp» 
iBeadoea. Am. Chfininl Soc, Waihiagtoa. D.C For fW 
cestoas oa the tesDog oT reagcaa BM list^ by the Aaeno* 
Cheoucai Soocty, tec "Reaxcax Cheaucali aad Stacdir^ 
by ioacph Roain. D. Van Noatraad Co.. toe. New Yan> 
N.Y. tad ibc "United States Pfaannaoopcia." 
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be made clcciromctricaily. The inflcciion point 
corresponding to the ccrhplete titration of car
bonic acid salts will be very close to pH 3.9. 

NOTE I—Sulfuric acid of similar normality may 
be used instead of hydrochloric acid. Prepare and 
standardize in tike manner. 

11.2 Sodium Hydroxide, Standard (0.02 
ff)—Prepare and standardize as directed in 
Methods E 200. except that the titration shall 
be made electrometrically. The inflection point 
corresponding to the complete titration of the 
phthalic acid salt will be very close to pH 8.6. 

11 Procedure 

111 Mount the glass and reference elec
trodes in two of the holes of a clean, threehole 
rubber stopper chosen to fit a 300-mL, tall-
form Berzelius beaker without spouL Place the 
electrodes in the beaker and standardize the 
pH meter, using a reference buffer having a pH 
approximating that expected for the sample 
(see Method O 1293). Rinse the electrodes, first 
with reagent water, then with a portion of the 
sample. Following the final rinse, drain the 
beaker and electrodes completely. 

122 Pipet 100 mL of the sample, adjusted, 
if necessary, to room temperature, into the 
beaker through the third hole in the stopper. 
Hold the tip of the pipet near the bottom of the 
beaker while discharging the sample. 

113 Measure the pH of the sample in ac
cordance with Method D 1293. 

114 Add either 0.02 N acid or alkali solu
tion, as indicated, in increments of 0.S mL or 
less (Note 2). Alter each addition, mix the 
solution thoroughly. Determine the pH when 
the mixture has reached equilibrium as indi
cated by a constant reading (Note 3). Mechan
ical stilling, preferably of the magnetic type, is 
required for this operation; mixing by means of 
a gas stream is not permitted. Continue the 
titration until the necessary dau for the titra
tion curve have been obtained. 

Non 2—If the sample requires appredabty more 
than 23 mL of standard soluuon for its titration, use 
a 0.1 solution, prepared and in the 
tame manner (see Methods £ 200). 

Non 3—An electrometric titration curve is 
smooth, with the pH progressively in a 
single direction, if ̂ uilibrium ii achieved after each 
incremental addition of titrant, and may contain one 
or more inflection points. Ragged or irregular curves 
may indicate that equilibrium was not attained before 
adding succeeding increments. The time required will 
vary with difTerent waten as the reaction rate con
stants of different chemical equilibria vary. In some 

insunces the reaaion time may be an interval of a 
few seconds while other slower, more complex reac
tions may require much longer intervals. It is impor-
uni. therefore, that the penod be sufllcient to allow 
for any significant pH changes, yet consistent with 
good laboratory praaices. 

12.3 To develop a titration curve, plot the 
cumulative millilitres of standard solution 
added to the sample aliquot against the ob
served pH values. The acidity or alkalinity 
relative to a particular pH may be determined 
from the curve. 

13. Calculation 

13.1 Calculate the acidity or alkalinity, in 
milliequivalents per litre, as follows: 
Acidity (or alkalinity), meq/L (epm) 

-i4Nx 10 

where: 
A - millilitres of standard acid or alkali re

quired for the titration, and 
N " normality of the standard solution. 

14. Report 

14.1 Repon the results of titrations to spe
cific end points as follows: *The acidity (or 
alkalinity) to pH at *C • meq/L 
(epm)." 

14.2 Appropriate factors for converting mil
liequivalents per litre (epm) to other units are 
given in Method D 396. 

15. Precision* 

13.1 No sutement can be made concerning 
the precision of this method because of the 
transient nature of the equilibria involved and 
the pronounced variation in the characteristics 
of different waters. 

METHOD B-ELECTRGMETRIC OR 
COLOR-CHANGE TITRATION 

16. Scope 
16.1 This method covers the rapid, routine 

control measurement of acidity or alkalinity to 
predesignated end points of waters that contain 
no materials that boffer at the end point or 
other materials that interfere with the titration 
by reason of color, predpiution, etc. 

17. Summary of Method 
17.1 The sample is titrated with standard 

add or alkali to a designated pH, the end point 

* Pooibie to obtiiii •!»** impomoi lafomutioa 
arc bdag cossidoed. 
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being determined electromeirically or by the 
color change of an internal indicator. 

18. Interferences 

18.1 Natural color or the formation of a 
precipitate while titrating the sample may mask 
the color change of an internal indicator. Sus
pended solids may interfere in elecirometric 
titrations by making the glass electrode slug
gish. Waste materials present in some waters 
may interfere chemically with color titrations 
by destroying the indicator. Variable results 
may be experienced with waters conuining 
oxidizing or reducing subsunces. depending on 
the equilibrium conditions and the manner in 
which the sample is handled. 

19. Apparatus 

19.1 Electromeiric pH Measurement Appa
ratus—See 10.1. 

20. Reagents 

20.1 Bromcresol Green Indicator Solution (1 
g/L)—Dissolve 0.1 g of bromcresol green in 
2.9 mL of 0.02 S sodium hydroxide (NaOH) 
solution. Dilute to 100 mL with water. 

20.2 Hydrochloric Acid, Standard (0.02 N) 
(Note 1)-—See 11.1, except that the acid may 
be standardized by colorimetric titration as di
rected in Methods E 200 when an indicator is 
used for sample titration. 

20.3 Methyl Orange Indicator Solution (0.5 
g/L)—Dissolve 0.05 g of methyl orange in 
water and dilute to 100 mL. 

20.4 Methyl Purple Indicator Solution (1 g/ 
L>--Dissclve 0.45 g of dimeihyl-aminoazoben-
zene-O-carboxylicacid, sodium salL in approx
imately 300 mL of water. To this solution add 
0.55 g of a water-soluble blue dye-stuiT. Color 
Index No. 714,* and dissolve. Dilute to 1 L with 
water. This indicator is available commercially 
in prepared form. 

20J Methyl Red Indicator Solution (1 g/ 
L)—Dissolve 0.1 g of water-soluble methyl red 
in water and dilute to 100 tnL. 

20.6 Phenolphthalein Indicator Solution (5 g/ 
L>—Dissolve 0.5 g of phenolphthalein in 50 
mL of ethyl alcohol (95 %) and dilute to 100 
mL with water. 

NOTS A—Specially denatured ethyl alcohol con
forming to Formula No. 3A or 30 of the U. S. Bureau 
of Internal Revenue may be substituted for ethyl 
alcohol (95 %). 

20.7 Sodium Hydroxide, Standard (0.02 
N)—See 11.2, except that the alkali may be 
standardized by colorimetric titration as di-
reaed in Methods £ 2(X) when an indicator is 
used for sample titration. 

21. Procedure 

21.1 Depending on the method of titration 
to be used, pipet 100 mL of the sample, ad
justed. if necessary, to room temperature, into 
a 300-mL. tail-form beaker or a 250-mL, nar
row-mouth Erlenmeyer flask. Hold the tip of 
the pipet near the bottom of the container while 
discharging the sample. 

21.2 Titrate the aliquot electrometrically to 
the pH corresponding to the desired end point 
(Note 5). When using an indicator, add 0.2 mL 
(Note 6) and titrate with 0.02 N acid (for al
kalinity) or 0.02 N NaOH solution (for acidity) 
until a persistent color change is noted (Note 
7). Add the standard solution in small incre
ments, swirling the flask vigorously after each 
addition. As the end point is approached, a 
momentary change in color will be noted in 
that portion of the sample with which the re
agent first mixes. From that point on. make 
dropwise additions. 

Nora 5—The choice of end point will have been 
made to provide optimum data for the intended use 
or disposition of the water. When an indicator is 
used, those listed in 20.1 and 20.3 through 20.6 are 
the ones used most frequently: others may be em
ployed if it is to the user's advanuae. Color change 
ana endpoint dau for indicators usted herein are 
presented in Appendix X2 and Table XI. 

NOTE 6—Alter some praatce, slightly more or less 
indicator may be preferr^ The analyst must use the 
same quantity of phenolphthalein at all times, how
ever, because at a given pH, the intensity of one-oolor 
indicators depends on the quantity. 

NOTE 7—If the sample i^uires appreciably more 
than 25 mL of 0.02 N solution for iu titration, use a 
smaller aliquot, or a 0.1 N reagent prepared and 
standardized in the same maimer (see Methods 
£200). 

22. CalcuUdoo 
22.1 Calculate the acidity or alkalinity, in 

milliequivalents per litre, as follows: 
Addity (or alkalinity), meq/L (epm) 

- (A///R) X 1000 

* Refen to compounds, bearing such number, as described 
in "Color Indea." Sociay of E>yen and Colourists. Yorkihir®-
Extgland (1924). American Cyanamid Company's "Calcoad 
Blue AX Double" has been found sausfaaory for thu pur-
poK. 
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standard Test Methods for 
DISSOLVED OXYGEN IN WATER' 

TTits suttdArd is issued under the fixed desiination D tit: the number immediauly followinf the destination indicates the year of 
ontinai adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of last reappravai. 
A supcnmpt epsilon (i) indicates an editorial chanfe since the last revision or reapproval. 

Thcw leu meihudf have htm appmved far use hy ofoinrr uf the Departmetu of Defense and /or iiatn^ in the DoD Index of 
SiKsiricatiitns and Standards. 

" NOTE—Editonal chan|cs were made throu|hout these test methods in April 1986. 

Ranie. mg/L Sections 

<0.06 Slo 16 

<1.0 17 to 24 

>1.0 23 toil 

0.0S to 20 32 to 40 

1. Scope 

1.1 These test methods cover the determina
tion of dissolved oxygen in water. Four test meth
ods arc given as follows: 

Test Method A—Colorimetric 
Indifo Carmine 

Test Method B—Titrtmetnc 
Procedure-Law Levd 

Test Method C—TiirioietrK 
Procedure-Ht|h Level 

Test Method D—tnsmiinenial 
Probe Procedure 

1.2 Due to instability of samples adequate 
testing has not been carried out to validate Test 
Methods A and B. The precision of Test Methods 
C and D was carried out using a saturated sample 
of reagent water. It is the user's responsibility to 
ensure the validity of the test methods for waters 
of untested matrices. 

1.3 This standard may involve hazardous ma
terials. operations, and equipment. This standard 
does not purport to address all of the safety prob
lems associated with its use. It is the responsibil
ity of the user of this standard to establish appro
priate safety and health practices and determine 
the applicability of regulatory limitations prior to 
use. For a specific precautionary statement, see 
Note 19. 

2. Referenced Docnmaits 
2.1 ASTM Standards: 
D1066 Practice for Sampling Steam^ 
D1129 Definitions of Terms Relating to Wa

ter^ 
D1192 Specification for Equipment for Sam

pling Water and Steam* 
D1193 Specification for Reagent Water^ 
D2777 Practice for Determination of Preci

sion and Bias of Applicable Methods of 
Committee D-19 on Water^ 

D 3370 Practices for Sampling Water^ 
E 200 Practice for Preparation, Sundardiza-

tion, and Storage of Standard Solutions for 
Chemical Analysis^ 

3. Terminology 
3.1 For definitions of terms used in these test 

methods, refer to Definitions D 1129. 
32 Descriptions of Terms Specific to This 

Standard: 
3.2.1 amperometric systems—ihosc instru

mental probes which involve the generation of 
an electrical current from which the final mea
surement is derived. 

322 instrumental probes—devices used to 
penetrate and examine a system for the purpose 
of relaying information on its properties or com
position. The term "probe" is used in this test 
method to signify the entire sensor assembly, 
including electrodes, electrolyte, membrane, ma
terials of fabrications, etc. 

3.2J potentiometric systems—those instru
mental probes in which an electrical potential is 
generat^ and from which the final measurement 
is derived. 

'Thoe ten nohodi ire luder the juiiniictioa of ASTM 
Commioee D-19 oo Water aad are the diiea respoanbility of 
Subcoininhiee DI9.03 oa InoiiaBic Coanhueaa in 

Cunem editioB appiDved JaiL 30, 19B1. Pubtisbed Mardi 
19SI. OrvnaOy pubiidMd at DISS - 46T. Lan previous adttiea 
OtU-M(l9m 

* Aiuiuai Book of ASTU Standards. VcA 11.01. 
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4. Significjncc and Use 
4.1 Dissolved o.sygcn is required for the sur

vival and growth of many aquatic organisms, 
including fish. The concentration of dissolved 
oxygen may also be associated with corrosivity 
and photosynthctic activity. The absence of ox
ygen may permit anaerobic decay of organic 
matter and the produaion of toxic and undesir
able esthetic materials in the water. 

4.2 Dissolved oxygen is detrimcnul in a 
boiler/steam eycle because its presence may ac
celerate corrosion. Dissolved oxygen concentra
tions greater than 10 pg/L are unaccepuble in 
many high pressure boiler systems. The eflficiency 
of dissolved oxygen removal from boiler feed-
water either by chemical or mechanical means is 
determined by measuring the dissolved oxygen 
concentration before and after the removal proc
ess. The measurement is also made to check for 
possible air leakage into the boiler system. 

5. Purity of Reagents 
5.1 Pttriiy of Reagents—Reagent grade chem

icals shall be used in all tests. Unless otherwise 
indicated, it is intended that all reagents shall 
conform to the specifications of the Committee 
on Analytical Reagents of the American Chemi
cal Society, where such specifications are avail
able.' Other grades may be used, provided it is 
first ascertained that the reagent is of sufficiently 
high purity to permit its use without lessening 
the accuracy of the determination. 

5.2 Reagent grade chemicals, as defined in 
Methods E 200. shall be used unless otherwise 
indicated. It is intended that all reagents conform 
to this specification. 

5.3 Unless otherwise indicated, reference to 
water shall be understood to mean reagent water 
conforming to Type II of Specification D 1193. 

6. Sampling 
6.1 Collect the samples in accordance with 

Practice D 1066 and Practices D 3370. 
62 For low levels of dissolved oxygen (Test 

Method B), collea the samples using apparatus 
similar to that shown in Fig. 1.^ 

6.3 For higher concentration of dissolved ox
ygen, collect the samples in narrow-mouth glass-
stoppered bottles of300-mL capacity, taking care 
to prevent entrainment or solution of atmos
pheric oxygen. 

6.4 With water under pressure, connea a tube 

of inert material to the inlet and extend the tubt 
outlet to the bottom of the sample bottle. Ujt 
stainless steel. Type 304 or Type 316, or glass 
tubing with short ncoprcnc conncaions. Do not 
use copper tubing, long sections of neopttne 
tubing, or other types of polymeric materials. 
The sample line shall conuin a suitable cooling 
coil if the water being sampled is above room 
temperature, in which case cool the sample 16 to 
18*C. When a cooling coil is used the valve for 
cooling water adjustment shall be at the inlet to 
the cooling coil and the overflow shall be to a 
point of lower elevation. The valve for adjustmg 
the flow of sample shall be at the outlet from the 
cooling coil. The sample flow shall be adjusted 
to a rate that will fill the sampling vessel or vessels 
in 40 to 60 s and flow long enough to provide a 
minimum of ten changes of water in the sample 
vessel. If the sampling line is used intermittently, 
flush the sample line and cooling coil adequate^ 
before using. 

6.5 Where samples are collected at varying 
depths from the surface, a spedai sample b^ 
holder or weighted sampler with a removable air
tight cover should be used. This unit may be 
designed to collect several 250 or 300-mL sam
ples at the same time. Inlet tubes extending to 
the bottom of each bottle and the water after 
passing through the sample bottle or bottles, 
displaces air from the container. When bubbles 
stop rising from the sampler, the unit is filled 
Water temperature is measured in the excess 
water in the sampler. 

6.6 For depths greater than 2 m, use a Kern-
merer-type sampler. Bleed the sample from the 
bottom of the sampler through a tube extending 
to the bottom of a 250 to 300 mL biological 
oxygen demand (BOD) bottle. Fill the bottle to 
ov^owing and prevent turbulence and the for
mation of bubbles while filling the bottle. 

1 Chemialt. Aamiean Chemiat Society SpeeiS-
qtioai." Am. Cheaical Soc, Wthintton, DC For umfitiww 
00 ite lomit of Rtaeaa not iBttd by the Ameicu Cheaicil 
Socieiy. aet 'Rcaam Cliwniriit ud SuadaidL' by iovpb 
Rosa. D. Via Nouiaad Co, lac. New Yorit NY. aad tbe 
'Uahad Sua ntaroiaeopcia.' 

' Mctxu cunpiiat tube ai modified by tbe Enpaeoiat 
Ezperifflon Statioa. U.S. Navy, aad by the Heat Etctvune 
Insbtute. This fisure was edhohalty rrviied ia February l9Sl. 
For ta/ormatioa oa the OKxh/tcatioa of the samphnc tube aad 
test procedure dcvcioped by the Heat Esfhame Institute, see 
the paper by Seboid. J. F, "An Eveiuatioa of Test Methods far 
the Onenmnatioa of Dtisotvcd Oxyfee in Oeaeraied BoOer 
Fesdwatcr. Fnxnduip. ASTM. Vol 47. 1947. p. 1121. 
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7. Preservation of Samples 
7.1 Do not delay the dcicrminaiion of dis-

jolvcd oxygen. Samples for Test Method C may 
be preserved 4 to 8 h by adding 0.7 mL of 
concentrated sulfuric acid (H2SO4, sp gr 1.84) 
ind 1.0 mL of sodium azide (NaN)) solution (20 
ifL) to the bottle containing the sample in which 
dissolved oxygen is to be determined. Biologic^ 
activity will be inhibited and the dissolved oxygen 
ituined by storing at the temperature of collec
tion or by water sealing (inverting bottle in water) 
and maintaining at a temperature of 10 to 20*C. 
Complete the determination as soon as possible, 
using the appropriate procedure for determining 
the concentration of dissolved oxygen. 

TEST METHOD A-<X)LORIMETRIC INDIGO 
CARMINE 

8. Scope 

8.1 This test method is applicable to water 
containing less than 60 pg/L of dissolved oxygen, 
such as steam condensate and deaeiated teller 
feedwater only. It is the user's responsibility to 
ensure the validity of this test method for waters 
of untested matrices. 

8.2 Due to the instability of the samples, ad
equate testing has not been carried out to validate 
this test method. 

9. Summary of Test Method 
9.1 Dissolved oxygen reacts under alkaline 

conditions with the indigo carmine solution to 
produce a progressive color change from yellow-
green through red to blue and blue-green. The 
result of each test can be determined by compar
ison of color developed in the sample with color 
standards made up to represent dififerent concen
trations of dissolved oxygen. 

10. Interferences 
10.1 Tannin, hydrazine, and sulfite do not 

interfere in concentrations up to 1 mg/L. Ferric 
iron, cyclohexylamine, and morpholine in con
centrations up to 4 mg/L can be tolerated. Fer
rous iron wiU produce low results and copper 
will cause high results. In samples where ferrous 
iron and copper are present, their combined in-
icrferencc is frequently zero. Nitrate is a possible 
interference. 

11- Apparatus 
11.1 Buret, 25 or 5G-mL. 

11.2 Sampling Bucket, with an overflow at 
least 20 mm above the top of the sampling vessel. 

W.Z Sampling Vessels—Nessicr-iypc 60-mL 
tubes or 300-mL BOD bottles having a raised lip 
around the neck and glass stoppers ground to a 
conical lower tip, or low-level sampling bottles 
for determining low levels of dissolved oxygen 
(see 6.2). 

12. Reagents 
12.1 Color Standards. Stock Solutions: 
12.1.1 Red Color Standard. No. Dis

solve 59.29 g of cobaltous chloride hexahydrate 
(CoQi • 6HjO) in sufficient HQ (1 + 99) to make 
1 L. 

12.1.2 Yellow Color Standard. No CS-B— 
Dissolve 45.05 g of ferric chloride hexahydrate 
(Feaj-6H20) in sufficient HQ (1 + 99) to make 
1 L 

12.1.3 Blue Color Standard, No. CS-C—Dis
solve 62.45 g of cupric sulfate pentahydrate 
(CUS04-5H20) in sufficient HQ (I + 99) to 
make i L. 

12.1.3.1 Store all stock solutions in dark-col-
oicd bottles to prevent fading 

12.2 Hydrochloric Acid (sp gr 1.19)—Concen
trated hydrochloric acid (HCTl). 

12.3 Hydrochloric Acid (\ +99>—Mix 1 vol
ume of concentrated HQ (sp gr 1.19) with 99 
volumes of water. 

12.4 indigo Carmine Solution—Dissolve 0.18 
g of ICQ % indigo carmine and 2.0 g of dextrose 
(or glucose) in 50 mL of water. Allo^ncc must 
be made for the purity of the indigo carmine 
when the assay is less than 100 %. Add 750 mL 
of glycerin and mix thoroughly. The solution is 
usable for at least 30 days if stored in a refriger
ator, The stock solution deteriorates rapidly if 
allowed to stand in a lighted room at ambient 
temperature in an ordinary reagent tetde. 
Sm^ ilgr quantities of the indigo carmine solution 
may be prepared by proportionately reducing the 
quantity of reagents. The indigo carmine and 
dextrose may be weighed, mixed, and stored in 
capsules or vials for long periods of time as long 
as the mixture remains dry. 

12.5 Indigo Carmine-Potassium Hydroxide 
Reagent—In a small bottle mix 4 parts by vol
ume of indigo carmine solution with 1 part of 
the potassium hydroxide solution. Stopper and 
invert several times until mixture is complete. 
Allow the reagent to stand undisturbed until the 
initial red color changes to lemon yellow. Keep 
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in a dark cool place. Prepare a fresh solution 
daily, 

12.6 Potassium Hydroxide Solution (520 g/ 
L)—Dissolve 530 g of potassium hydroxide 
(KOH) in water and dilute to 1 L 

13. Sampling 
13.1 Place a scrupulously clean sampling ves

sel in the sampling bucket and collect the sample 
under water, following the precautions in 6.4 and 
6.5. Adjust the sample flow to between 500 and 
1000 mL/min, when using 300-mL bottles, or 
too to 200-mL/min when using 60-mL sample 
tubes. Spin the sample vessel several times to 
dislodge air bubbles or film adhering to the glass 
wall Allow the sample to continue overflowing 
from the vessel for several more minutes. 

14. CalibratioQ 
14.1 Prepare a series of color standards as 

listed in Table I. Place the amounu of stock 
solutions listed in Table 1 in 300-mL borosilicate 
glass-stoppered reagent bottles. Add 3.0 mL of 
HQ (sp gr 1.19) to each and dilute to the neck 
of the bottle with water. Stopper with plastic or 
lightly lubricated glass stoppers and mix by in
version. Store in a dark place to minimize fiuling 
of colors. 

15. Procedure 
15.1 Mount the buret directly above the sam

pling vessel neck so that the buret tip dips into 
the overflowing sample to a depth of 10 to 15 
mm. Fill the buret with indigo carmine-potas
sium hydroxide reagent to about 1 mL above the 
zero mark. Drain the buret to the zero mark into 
the overflowing sample, and allow the sample to 
flush fori min longer. Remove the sample tubing 
gently from the samiding vessel so as not to 
introduce air bubbles. Do not remove the sample 
bottle or tube fiom the sample bucket Quickly 
introduce 0.8 mL of indigo carmine-potassium 
hydroxide reagent from the buret into the sample 
if a 60-mL Nessler-type tube b used. If a BOD 
bottle b used, add 4 mL of the reagent Raise the 
buret above the sample vessel and immediately 
stopper the vessel firmly with a rinsed glass stop
per, being careful to exclude air bubbles. Invert 
the vessel several times to mix. A color indicative 
of the dissolved oxygen concentration will de
velop. Place the sample vessel on a white stirfitce 
and match its color with the previously prepared 
standards by viewing them at a 45* an^e using a 

-cool" white fluorescent lamp for illuminatj^^ 
A better color match may be obtained by 
a three-lamp fixture containing two 
white" and one "daylite" fluorescent lanpi ̂  
an opal glass beneath the sample tubes or bottle 
Match colors as soon as possible after 
reagent and sample, since the colors are not stable 
for more than 30 min and air leakage may cause 
a change in color. 

152 The test method used should be 
when reporting results. 

16. Prccblon and Bias 
16.1 The overall precision and bias of thb tea 

method cannot be determined by round-robio 
testing because of the instability of shipped so-
lutions. The single-operator precision of thb tot 
method may be expressed as follows: 

A-0.052^ + 0.7 
where: 
So " single-operator precision, and 
X - concentration of dissolved oxygen deta-

mined, pg/L. 
162 Due to the instability of samples atk-

quate testing has not been carried out to vaHdatt 
thb test method. 

16J Supporting data on file as RR: D19-1070 
at ASTM headquanen do not include informa
tion on number of replicates and concentratiQn 
levels. 

TEST METHOD B—TTTIUMEIIUC 
PROCEDURE—LOW LEVELS 

17. Scope 
17.1 Thb test method b applicable to water 

containing less than 1000 pg/L of dissolved ox
ygen such as in steam condensate, boila feed-
water and industxial water. It b the user's respon
sibility to ensure the validity of the test method 
for waters of untested matrices, 

172 Due to the instability of samples ade
quate testing has not been carried out to validate 
thb test method. 

18. Sonunary of Test Method 
18.1 The sample b collected in a tube of spe

cial design. Free iodine b liberated in an amount 
equivalent to the oxygen otipnally dissolved in 
the sample. The iodine is: (/) tftrated with ph^ 
ylanine oxide or thiosulfate potentio 
metrically, the end point being the maximum 
change in voltage per unit of titiant added or (2) 
(see Note 1) using starch indicator. 
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19. Interferences 
19.1 Careful preparation of the iodized alka

line iodide reagent minimizes reducing interfer
ences at low levels of dissolved oxygen.^ 

20. Apparatus 
20.1 For Potentiometric Determination: 
20.1.1 Beaker, 800-mL Griffin low-form. 
20.1.2 Burets—Three 10 or 25-mL burets 

having a stopcock bore not greater than 2 mm 
and a maximum tip diameter not exceeding 3 
mm; two 10-mL burets with 0.01-mL divisions. 

20.1.3 Graduated Cylinder^ 10-mL, gradu
ated, with 0.1-mL divisions. 

20.1.4 Calomel Elearode—\ny calomel ref
erence electrode of either the glass sleeve or as
bestos fiber wick type of satisfactory size is suit
able. The 5-in. (127-mm) pencil-type is a conven
ient form. 

20.1.5 Platinum Elearodes—Any commer
cial platinum electrode of suitable size can be 
used. The 5-in. (127-mm) pencil-type is a con
venient form. 

20.1.6 Potentiometer—A potentiometer hav
ing a limit of error not greater than ±0.003 V 
and a total range of the order of 1 V. A galva
nometer for use with this potentiometer should 
have an external critical damping resistance of 
the order of 10 000 Q and a sensitivity of the 
order of 0.125 (lA/mm scale division. The poten
tiometer may be of the type employing cither a 
self-contained galvanometer or an external gal
vanometer, as desired. A glass electrode pH meter 
having the proper voltage range may be used. 

20.1.7 Sample Tubes—T'uo glass sample 
tubes as shown in Fig. 1, having a nominal 
capacity of 500 mL. The two tubes should not 
vary from each other by more than 10 mL, and 
the capacity of each tute shall be determined to 
the nearest 1 mL. 

20.2 Colorimetric Taratiorc 
20.2.1 Casserole^ 1-L glazed porcelain, dear 

white in color. 
20.2 J Miscellaneous—Sample tubes azui 10-

mL burets with 0.01-mL divisions (see 20.12). 
20.2.3 Stirrer—A. variable-speed, motor-

driven stirrer with a TFE-fluorocarbon-coated 
stirrer bar is convenient 

21. Reagents 
21.1 Alkaline Iodide Solution—Dissolve 500 

g of sodium hydroxide (NaOH) or 700 g of 
potassium hydroxide (KOH) and 135 g of so. 

dium iodide (Nal) or 150 g of potassium iodide 
(KI) in water and dilute to 1 L Chemically 
equivalent potassium and sodium salu may be 
used interchangeably. The solution should not 
give a color with starch indicator when diluted 
and addified. Store the solution in a daric, rub
ber-stoppered bottle. 

21.2 Iodine Solution iO.\ N)—Dissolve 6.346 
g of resublimed iodine in a solution of 75 g of KJ 
in 60 mL of water and dilute with water to 500 
mL in a volumetric fiask. Store in a dark, stop
pered bottle. 

21.3 Manganous Sulfate Solution (364 g/L)— 
Dissolve 364 g of manganous sulfate (MnS04-
H:0) in water, filter, and dilute to 1 L No more 
than a trace of iodine should be liberated when 
the solution is added to an addified potassium 
iodide (KI) solution. 

21.4 Phenylarsine Oxide Solution (0.025 A')— 
Dissolve 2.6005 g of phenylarsine oxide in 110 
mL of NaOH solution (12 g/L). Add 800 mL of 
water to the solution, and bring to a pH of 9.0 
by adding HQ (14-1). This should require about 
2 mL of HQ. Continue acidification with HQ 
(14-1) until a pHof6 to 7 is reached, as indicated 
by a glass-electrode system; then dilute to 1 L 
Add 1 mL of chloroform for preservation. Stand
ardize against potassium biiodate solution. 

NOTE I—Phenylaisine oxide is available from Wal
lace and Tiernas, Hacta Chemical Co.. and othen.* It 
is more stable than sodium thiosulfate. However, so
dium thiosuifue may be used. The analyst should spec
ify which titiant is used. For a stock solution (O.I AO. 
dismive 24.82 g of NaiSjOi- 5HiO in boiled and cooled 
water and dilute to 1 L Preserve by adding 5 mL of 
chloroform. For a dilute standard titiatint solution 
(0.005 N) transfer 25i)0 mL of 0.1W Na,SiOi to a 500-
mL volumetric flask. DQute to the mark with water 
and mix compkteiy. Do not prepare more than 12 to 
15 h before i 

21.5 Phenylarsine Oxide Solution (0.005 N)— 
Transfer 100 mL of 0.025 N phenylusine oxide 
solution to 8 500-tnL volumetric flask. Dilute to 
the mark and mix completely. 

21.6 Potassium Biiodate Solution (0.1 N)— 
Dissolve 3.2500 g of potassium biiodate 
[KHOOi)}] in water and dilute to 1 L in a volu
metric flask. 

21.7 Potassium Iodide, Iodized Alkaline So-
' For further iaioniiatiaa oa imaftfcaoa. tee Adams. R. C. 

Baraot R. E. and Kdkr, D. Y., Jr., 'Field and Labmtary 
Deanainanon of Diaoived Osyiea.* Atxvediiip, ASTM, Vol 
43. 1943. p. 124a 

^Easnun 101X4 has been Ibtind ad^Ktory and a availafate 
from Easman OsanicCbemicali. Fauman Kodak Co., Roct>-

r. NY I4«S0. An equhmleet may alio be toed. 
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luiton—Half fill a 250^mL volumetric flask with 
the alkaline KI solution. Add an accurately mea
sured, small amount of 0.1 N iodine solution, 
sufficient to react with all reducing interference 
in the water to be analyzed when the procedure 
described in Section 22 is followed. Dilute to the 
mark with the alkaline Kl solution. 

21.7.1 While the iodized alkaline iodide solu
tion must be used for accurate determinations, 
the minimum sufficient quantity of O.I N iodine 
solution required to yield detectable iodine in the 
blank should be us^ because the precision of 
the results decreases with increase in iodine con
centration. As a trial, use 10 mL of 0.1 Af iodine 
solution in preparing the iodized alkaline iodide 
solution and use on a test run. Prepare a second 
solution, if necessary, using more or less 0.1 N 
iodine solution, depending on the results of the 
test run. 

21.8 Siarch 5o/mfon—Make a paste of 6 g of 
arrowroot starch or soluble iodometric starch 
with cold water. Pour the paste into 1 L of boiling 
water. Then add 20 g of potassium hydroxide, 
mix thoroughly, and allow to stand for 2 h. Add 
6 mL of glacial acetic acid (99.3 %). Mix thor
oughly and then add sufficient HG (sp gr 1.19) 
to adjust the pH value of the solution to 4.0. 
Store in a glass-stoppered bottle. Starch solution 

.prepared in this manner will remain chemically 
suble for 1 year. 

Nona 2—Powdered starches such as thyodene'have 
been found adequate. Some commer^ laundry 
starches have also been found to be usable. 

Nora 3~ifihe indicator is not prepared as spedfted 
or a proprietary starch indicator preparasioo is used, 
the report of analysis shall sute this deviation. 

and HjSO* (3 + !), respcaively. Designate the 
larger one of the duplicate tubes as the satapi^ 
and the other as the blank. 

21.9 Sulfuric Add Solution (3 + l>—Pour 
carefully 750 mL of concentrated stilfuric add 
(H]S04, sp gr 1.84) into 250 mL of water in a 
beaker. Cod to room temperature, transfer to a 
1-L volumetric flask, and dilute to the mark with 
water. Sulfiamic add packets may be substituted.' 

22. Pioceduic 
22.1 Sampiing-'Asanfie the two sample 

tubes (Fig. 1) in a support so that they are .verticaL 
with their outlets free of hose connections and at 
a higher level than the valve for adjustment of a 
sample flow. Connect the lower en^ to the sam
pling lines with a Y-tube, Follow the precautions 
in 6.4 and 6 J. 

22 J Fixing—Fill the three burets with the 
iodized alkaline iodide solution, MnSOj solution. 

22.2.1 Flick the water from the upper nippfc 
of the sample flask (A) and fill the nipple to the 
up^r calibration mark with the iodized alkaline 
iodide solution. Any bubble entrapped m the 
nipple within or below the reagent can be re
moved by probing with a clean copper wire tiatil 
it rises to the surface. Open one stopcock and 
admit the reagent by control with the other unti) 
the meniscus in the nipple coinddes whh the 
tower calibration mark. Precisely the same point 
on the meniscus at the upper and lower calibra
tion must be used. Qose both stopcocks and 
rinse both nippies of the sampling tube with a 
fine stream of water. Rick out the excess water, 
invert the tube, and fill the nipple now on top to 
the 2.0-mL calibration mark with the MnSO* 
solution and introduce it into the sample as 
described for the addition of the iodized alkaliae 
iodide solution. Again rinse both nipples of the 
sampling tube, shake or route the tube to miz 
the sample thoroughly, and lay it aside. Follow
ing predsdy the directions given above for add
ing the reagents to the sample, add to the blank 
the indicated amount of iodized alkaline iodide 
solution through the upper nipple and stopcock, 
and add the same amount, first of H2SO4 (3 + 1) 
and then of the MnS04 solution, through the 
lower nipple (5). Rinse both nippies between 
additions, as directed above, and mix the blank 
between the second and final additiotL Finally, 
mix the "sample" thoroughly, as directed above, 
to lesuspend the piecipiute. A significant error 
is introduced if the predpiute is allowed to scttte 
so that more than a proportional amount is 
removed with the volume withdrawn to permit 
the addition of the H2S04 (3 + 1). Add to the 
sample an amount of H2SO4 (3 4- I) to fill the 
nipt^ to the upper calibration point, rinse both 
ends of the flask, and again mix thoroughly-
Complete within 15 min after sampling. 

22J Potemiometric Titration: 
22J.1 motion o/Rtoik—Invert the sample 

tube and drain out a sufficient volume of sample 

Ttther T-II3 h«i ben fouad to be utabetotr 
avstUbkfinomFishcrScintifieCo, 711 Forbe*A»e,PiiljU»|a 
PA IS219. Aoaqsiviiemmayeliobettied. 

' Kroner. R. C, Loocbooom. J. E, Cotmn. IL, "A C» 
pihaoB of Viiioia Reacenti fropowd fi* Uie ia the Wiokw 
ProesdureferDiaoJved OxyiCB. PHS Water Ponuooo Sur^ 
lance Syjtein Applications and Oevdopmem Report Na 12-
Water Quality Seciioo. Basil Oau Btanch. July 1964. 
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to cquali/c the volume of "sample" and "blank" 
inio a iO-mL graduated cylinder. Record the 
volume withdrawn and discard it. Drain the 
blank into the clean 800-mL beaker by opening 
both stopeocks. Do not rinse or blow through 
the sampling tube, but shake the last drops from 
the lower nipple into the beaker. Rinse both 
electrodes with water, and readjust the sleeve on 
the calomel electrode to provide a fresh junction. 
Place the beaker on the titrating stand with both 
electrodes immersed in the sample, start the stir
rer. and adjust its speed to mix the sample rapidly 
without causing a vortex sulTicient to draw bub
bles of air into the liquid. Read and record the 
cmf(electromotive force) between the elearodcs. 
Fill a 10-mL buret (0.01-mL subdivisions) with 
0.005 .V standard solution and adjust exactly to 
the zero mark. Proceed with the titration, rinsing 
the tip of the pipct in the sample after each 
addition. Record the cumulative amounts of ti-
trani and the cmf after each addition, and make 
progressively smaller additions as the end point 
is approached and passed, allowing a sufficient 
inters-al between additions to enable elearodcs 
and solution to come to equilibrium. Titration 
should be completed within 30 min after sam
pling. In a third column, parallel to those used 
for recording the millilitres of litrant and cmf. 
record the quotient (^cmO/(.ltitrant) for each 
addition. The maximum numerical value of this 
quotient, without regard to sign, occurs at the 
end point of the titration. The end point can be 
identified by inspeaion of the values in the third 
column, so that plotting of the data is unneces
sary. 

22.3.2 Titration of 5amp/e—Empty the 
beaker, rinse it and the electrodes with water, 
prepare fresh junction with the sleeve of the 
calomel electrode, and drain the sample into the 
beaker. Titrate the sample as described for the 
blank in 22.3.1. 

22.4 Visttai End Point Titration: 
22.4.1 Titration of Blank—Drain the blank, 

M'hich shall be at a temperature not above 2(rC 
into the clean casserole and add 10 drops of 
surch indicator solution. Fill the buret with the 
volume required for the titration, with 0.005 N 
titrating solution. Stan the motor stirrer, if avail
able; otherwise, stir constantly with a clean glass 
rod. Titrate to the disappearance of the blue, 
"Starch icxiine color, rinsing the tip of the buret in 
the sample after each addition as the end point 
approaches. 

22.4.2 Titration oi Sample—Empty and rinse 
the casserole and drain the sample into it. Titrate 
as described in 22.4.1. 

2.3. Calcubtion 
23.1 Calculate the dissolved oxygen content 

of the sample, in milligrams per litre as follows 
(Note 5); 
Dissolved oxygen. mg/L 

16 000 «iS'B) 
- 0.0104 

n 

S 

3 

where; 
- normality of the titrating solution 

(nominally 0.(X)5). 
'volume of titrating solution required 

for titration of the sample. L 
' volume of sample (volume of sample 

tube minus volume of portion dis
carded immediately before titration) 
(22.3.1). mL. 

' volume of titrating solution required 
fur titration of the blank. mL. 

I \ ' volume of blank. mL and 
U.0104 'correaion for oxygen introduced with 

the reagents. 
NOTE 4—The reagents must be prepared sevwal 

days prior to use and allowed to come to equilibrium 
with the oxygen in the air.* 

NOTE 5—Inaccuracy of the results calculated by the 
method increases with difTerence in capacities of the 
two sampling tubes, the amount of oxygen dissolved in 
the water samples, and the concentration of redox 
impurities in the water. 

23.2 The test method used should be stated 
when reporting results. 

24. Prcdsioo and Bias 
24.1 The overall precision and bias of this test 

method cannot be daermined by round-robin 
testing because of the instability of shipped so
lutions. The single-operator precision of the test 
method is 0.002 mg/L oxygen, if the potentio-
metric titration is used, and if O.OOS mg/L of 
starch is used for detecting the end point of the 
titration. 

24.2 Due to the instability of samples ade-
qtiate testing has not been carried out to validate 
this test method. 

24.3 Supporting data on file as RR: D19-1070 
at ASTM headquarters do not include informa-

* For Amber infonnatioa. tee White. A. LeLtnd. C. H.. 
and Button. D. W.. -Delennmiaon of Ditiolved Oxyfcn in 
Boiler Feedwtter. frocttdinfs, ASTM. Vol 36. Pan II. 1936. p. 
697. 
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tion on number of replicates and concentration 
levels. 

TEST METHOD C—TTTRIMETRIC 
PROCEDURE—HIGH LEVEL 

25. Scope 
25.1 This test method is applicable to waters 

conuining more than 1000 pg/L of dissolved 
oxygen much as stream samples and sewage sam
ples. It is the user's responsibility to ensure the 
validity of the test method for waters of untested 
matrices. 

25.2 This test method, with the appropriate 
agent, is usable with a wide variety of interfer
ences. It is a combination of the Winkler Method, 
the Alsterberg (Azide) Procedure, the Rideal-
Stewart (permanganate) modification, and the 
Pomeroy-Kirshman-Alsterberg modification. 

25.3 The precision of the test method was 
carried out using a saturated sample of reagent 
water. 

26. Interferences 
26.1 Nitrite interferences are eliminated by 

routine tise of sodium azide. Ferric iron interferes 
unless 1 mL of potassium fluoride solution is 
used, in which case 1(X) to 200 mg/L can be 
tolerated. Ferrous iron interferes, but that inter
ference is eliminated by the use of potassium 
permanganate solution. High levels of organic 
material or dissolved oxygen can be accommo
dated by use of the concentrated iodide-azide 
solution. 

27. Reagents 
27.1 Alkaline Iodide Solutions: 
27.1.1 Alkaline Iodide Solution (see 21.1)— 

This solution may be used if nitrite is known to 
be absent, and must be used if adjustments are 
made for ferrous ion interference. 

27. U Alktdine Iodide-Sodium Azide Solution 
/—This solution may be used in all of these 
submethods except wl^ adjustment is made for 
ferrous ion. Dissolve 500 g of sodium hydroxide 
(NaOH) or 700 g of potassium hydroxide (KOH) 
and 135 g of sodium iodide (Nal) or 150 g of 
potassiiun iodide (Kl) in water and dilute to 950 
mL. To the cooled solution add 10 g of sodium 
azide (NaNj) dissolved in 40 mL of water. Add 
the NaNs solution slowly, with constant stirting. 
Chemically equivalent potassium and sodium 
salts may be used interchangeably. The solution 
should not give a color with starch indicator 
solution when diluted and acidified. Store the 

solution in a dark, rubber-stoppered bottle. 
27.1.3 Alkaline Iodide-Sodium Azide Soluti 

II—This solution is useful when high conceatrv 
tions of organic matter are found, or when the 
dissolved oxygen concentration exceeds 15 xau 
L Dissolve 400 g of sodium hydroxide (NaOH) 
in 5(X) mL of freshly boiled and cooled water 
Cool the water slightly and dissolve 900 g 
sodium iodide (Nal). Dissolve 10 g of sodiuia 
azide (NaNj) in 40 mL of water. Slowly 
with stirring, the azide solution to the 
iodide solution, bringing the total volume to 1L 

27.2 Manganous Sulfate Solution—See 21 J. 
27.3 Potassium Biiodate Solution {0.025 N)^ 

Dissolve 0.8125 g of potassium biio^ 
KHdOi): in water and dilute to I L in a vohi. 
metric flask. 

NOTE 6—If the battle technique is used, disioive 
1.2188 g of biiodate in water and dilute to 1 L to make 
0.0375 N. 

27.4 Phenvlarsine Oxide Solution (0.025 /lO— 
See 21.4. 

NOTE 7—If the full-bottle technique is used, 3.9007 
g must be used to make 0.0373 N. 

NOTE 8—If sodium thtosuUate is used. prepiR aad 
preserve a 0.1 Absolution as described in Note 1. Deter
mine the exaa normality by titration against 0.023 If 
potassium biiodate solution. Dilute the appropriate vol
ume (nominally 230 mL) of standardized 0.1 N 
NaiS:0) solution to I L One millilitie of 0.023 N 
thiosulfate solution is equivalent to 0.2 mg of oxygen. 
If the fuU-bottle technique is followed, use 37 J mLof 
sodium thiosulfate solution and standardize to 0.0373 
S. 

27.5 Starch Solution—See 21.8. 
27.6 5tt(fitrfei4dd(spgr 1.84)—Concentrated 

sulfuric add (H:S04). One millilitre neutralizes 
about 3 mL of the alkaline iodide reagenL 

NOTE 9—Sulfiunicaddpackettoontaining3gmay 
be substituted.'* 

27.7 Potassium Fluoride Solution (400 g/L)— 
Dissolve 40 g of potassium fluoride (KF-2H:0) 
in water and dilute to 100 mL. This solution is 
used in the procedure for eliminating ferric ion 
interference. Store this solution in a plastic botuc. 

27.8 Potassium Oxalate Solution (20 g/L>— 
Dissolve 2 g of potassium oxalate (KjCa04- H^) 
in 100'mL of water. One millilitre ofthis solutioo 
will reduce l.I mL of the KMn04 solution. Tto 
solution is used in the procedure for eliminating 
ferrous ion interference. 

•AviiUbfc 6ma H*ch Cbenjical Co.. P. O. Boi 3S9. 
lind. CO 10337. imoaa othen. 
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27.9 Potassium Pcrmanftanatc Solution (t.2 
g/L)—Dissolve 6.3 g of poiassium permanganate 
(KMn04) in water and dilute to 1 L With very 
high ferrous iron concentrations, solution of 
ICMnO* should be stronger so that I mL will 
satisfy the demand. This solution is used in the 
procedure for eliminating ferrous ion interfer
ence. 

28. Apparatus 
28.1 Sample Bottles, 250 or 300-mL capacity, 

with tapered ground-glass stoppers. Special bot
tles with pointed stoppers and flared mouths are 
available from supply houses, but regular types 
(tall- or low-form) are satisfaaory. 

28.2 Pipcts, 10-mL capacity, graduated in 0.1 -
mi. divisions for adding all reagents except sul
furic acid. These pipets should have elongated 
tips of approximately 10 mm for adding reagents 
well below the surface in the sample bottle. Only 
the sulfuric acid used in the final step is allowed 
to run down the neck of the bottle into the 
sample. 

29. Procedure 
29.1 Elimination of Ferrous Ion Interference. 

IfSecessary. 
29.1.1 Add to the sample (collected as in 6.3) 

0.70 mL of HIS04, followed by 1.0 mL of 
KMn04 solution. Where high iron is prcsenu 
also add 1.0 mL of KJF solution. Stopper and mix 
by inversion. The acid should be added with a 1-
mL pipet graduated in 0.1-mL divisions. Add 
sufficient KMn04 solution to maintain a violet 
tinge for 5 min. If the color does not persist for 
5 min, add more iCMn04 solution, but avoid 
large excesses. In those cases where more than 5 
mL of KMn04 solution is required, a stronger 
solution of this reagent may be used to avoid 
dilution of the sample. 

29.1.2 After 5 min, completely destroy the 
permanganate color by adding 0.5 to 1.0 mL of 

solutioiL Mix the sample well and allow 
it to stand in the dark. Low results are caused by 
excess oxalate, so that it is essential to add only 
sufficient oxalate to completely decolorize the 
permanganate without having an excess of more 
than 0.5 mL. Complete decolorization should be 
obtained in 2 to 10 min. If the sample cannot be 
decolorized without a large excess of oxalate, the 
dissolved oxygen results will be of doubtful value. 

29.2 Add 2.0 mL of MnS04 solution to the 
sample as collected in a sample bottle, followed 

by 2.0 mL of alkaline iodide-sodium azidc solu
tion well below the surface of the liquid (sec 
Notes 10 and i 1). Be sure the solution tempera
ture is below 30*C to prevent losses due to vola
tility of iodine. Carefully replace the stopper to 
exclude air bubbles, and mix by inverting the 
bottle several times. Repeat the mixing a second 
time after the floe has settled, leaving a clear 
supernatant solution. Water high in chloride re
quires a fO-min contaa penod with the precipi
tate. When the floe has settled, leaving at least 
100 mL of clear supernatant solution, remove 
the stopper and add 2.0 mL of H2SO4, allowing 
the acid to run down the neck of the bottle. 
Restopper and mix by inversion until the iodine 
is uniformly distributed throughout the bottle. 
Titrate without delay 203 mL of original sample. 
A correction is necessary for the 4 mL of reagents 
added (2 mL of MnS04 solution and 2 mL of 
alkaline iodide-sodium axide solution: 200 x 
[300/(300 - 4)J - 203 mL (see Note 12). 

NOTE 10—Take care to use the cortca alkaline 
iodide solution (27. I.I) if no nitrite is present or ferrous 
ion was oxidized, (27.12) for normal use or, (27.1 J) if 
there is a high organic or dissolved oxygen concentra
tion. 

NOTE II—Two miililitres of the alkaline iodide-
sodium azide solution are used to ensure better conua 
of the iodide-azide solution and sample with less agi-
ution. With 250-mL bottles, 1 mL of the iodide-azide 
solution may be used if desired. In this procedure, as 
in the succeeding ones, all reagents except the H2SO4 
are added well below the surface of the liquid. 

NOTE 12—In the case where ferrous ion interference 
has been eliminated, a total of 6.7 mL of reagents were 
added (0.7 mL of add, 1 mL of KMn04 solution, 2 
mL of MnSOu solution, and 3 mL of dkaline iodide 
solution). The volume of sample for titration is 203 
mL. A slight error occurs due to the dissolved oxygen 
of the KMn04 solution, but rather than compiicme the 
conectioo further, this error is ignored. 

29.3 Rapidly titrate the 203 mL of sample 
with 0.025 N titrating solution to a pale, straw-
yellow color. Add 1 to 2 mL of starch indicator. 
Continue the titration to the disappearance of 
the blue color. 

NOTE 13—If the fuH-bottk technique is used, trans
fer the entire contents of the bottle, 300 ± 3 mL, to a 
500-mL Erlenmeyer flask and thiate with 0.0375 N 
titrating solution. 

NOTE 14—At the correct end poinL one drop of 
0.023 N KHGOih solution wxU cause the return of the 
blue color. If the end point is overrun, continue adding 
0.023 M KHdOjh solution until it reapp^ noting 
the volume required. Subtran this value, minus the last 
drop of KHOOj): (0.04 mL) from the volume of 0.025 
y titrating solution used. Disregard the late reappear
ance of the blue color, which may be due to the catalytic 
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cfTcct of organic material or traces of uncompicxcd 
metal salts. 

30. Calculation 
30.1 Calculate the dissolved oxygen content 

of the sample as follows: 

Dissoived oxygen, mg/L « ^ 

where: 
T - millilitres of 0.025 titrating solution re

quired for titration of the sample. 

30.2 Dissolved oxygen, mg/L = 

where: 
A - millilitres of oxygen at 0*C and 760 

mm Hg, 
NOTE 15—Each miililitre of 0.0375 N lilrant is 

equivalent to I mg/L O2 when the full bottle technique 
is used. 

NOTE 16—If the percentage of saturation at 760-
mm atmospheric pressure ts desired, the dissolved ox
ygen found is compared with solubility dau from sund-
ard solubility ubies." making correaioiu for baro
metric pressure aitd the aqueous vapor pressure, when 
necessary. See Appendix XI. 

31. Predsioa and Bias" 
3I.I The precision of the test method was 

determined by six operators in three laboratories, 
running three duplicates each, (not six laborato
ries as required by Praaice D 2777 - 85) using a 
saturated sample of reagent water. The mean 
concentration was 9.0 mg/L and the pooled sin
gle-operator precision in these samples was 0.052 
mg/L. 

TEST METHOD D—INSTRUMENTAL PROBE 
PROCEDURE 

32. Scope 

32.1 This test method is applicable to waten 
containing dissolved oxygen in the range from 
50 to 20 QOO pg/L. It is the user's responsibility 
to ensure the validity of this test method for 
waters of untested matrices. 

32.2 This test method describes procedures 
that utilize probes for the determination of dis
soived oxygen in fiesh water and in brackish and 
marine waters which may contain dissoived or 
suspended solids. .Samples can be analyzed in 
situ in bodies of water or in streams, or samples 
can be collected and analyzed subsequent to 
collection. The probe method is especially useful 
in the monitoring of water systems in which it is 

desired to obtain a continuous record of the 
dissolved oxygen content. 

32.2.1 The test method is recommended for 
measuring dissolved oxygen in waters containia. 
materials that interfere with the chemical 
ods, such as sulfite, thiosulfate, polythio. 
nate, mercapuns, oxidizing meul ions, hypo-
chlorite, and organic substances readily hydrolyz. 
able in alkaline solutions. 

33.3 Dissolved oxygen probes are practical for 
the continuous monitoring of dissolved oxygen 
content in natural waters, process streams, bio
logical processes, etc. when the probe outptn is 
conditioned by a suitably stable electronic drcoit 
and recorded. The probe must be sundardized 
before use on samples free of interfering 
rials, preferably with the azide modification of 
Test Method C. 

33. Summary of Test Method 
33.1 The most common instrumental probes 

for determination of oxygen dissolved in water 
are dependent upon clearochemical reactions. 
Under steady-state conditions, the current or po
tential can be correlated with dissolved oxygen 
concentrations. 

NOTE 17—Steady-sute conditions necessitate the 
probe bdng in thermal equilibrium with the lolutioa, 
this typically taking some 20 min for nonlaboatory 
conditions.*' 

33.1.1 Probes that employ membranes nor
mally involve metals of different nobility im
mersed in an electrolyte which is retained by the 
membrane. The metal of highest nobility (the 
cathode) is positioned at the membrane. When a 
suiuble potential exists between the two metals, 
reduction of oxygen to hydroxide ion (0H~) 
occun at the cathode sur&^ An electrical cur-
rem is developed which is direcdy proportional 
to the rate of arrival of oxygen molecules at the 
cathode. 

33. U The thallium probe, which does not 
utilize a membrane, exposes a thallium electrode 
to the water sample. Reaction of oxygen with the 
thallium esublishes a potential between the thai-
Uum electrode and a reference electrode. The 

" CkfpeBter, J. H., 'New Meuiueaieat of Oxyiea SohifaiiiQr 
in Pure and Natural Water.' Limnolocjr and (X*anu|iaiAy. 
Vol 11, Na 2, April 1966, pp. 264-277. 

" Supponinf data <br the predaon statement hare been fika 
atASTM Headouanen, 1916 Race SL, Philadelphia. PA 19103. 
RequesRRiD 19-1070. 

" D'Aoua. B. C, Clark. M. J. R- "Analysis of Supenatw 
rated Air in Natural Waten and Reaervoin." Transaaiau 9 
theAmencati Fishena Sodey, 1980. Vol 109. pp. 708-724. 
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poicntial is related logarithmically to dissolved 
oxygen concentration. The cell output decreases 
(ihcorcticaliy 59 mV/dccade at 25*C) with in
creased oxygen concentration. 

NOTE 18—The thallium probe has utility in waste-
titatment monitoring systems; it has limited applica
tion under conditions of high dissolved oxygen. (>8 
tng/L) and low temperature «10*C). 

33.1.3 The electronic readout meter for the 
output from dissolved oxygen probes is normally 
calibrated in convenient scales (0 to 10.0 to 15, 
or 0 to 20 mg/L for example) with a sensitivity 
of approximately 0.05 mg/L More sensitive dis
solved oxygen ranges are practical through am
plification in the electronic readout (including 
)ig/L readings in boiler feed waters). 

33.2 Interfacial dynamics at the probe-sample 
interface are a faaor in probe response. Turbu
lence should be constant or above some mini
mum level as recommended by the instrument 
manufacturer. 

33.3 Response rates of dissolved oxygen 
probes are relatively rapid, often as fast as 99 % 
in 15 s. Probe outputs may be recorded for 
continual monitoring or utilized for process con-
troKseeNote 17). 

34. Interferences 
34.1 Dissolved organic materials normally en

countered in water are not known to interfere in 
the output from dissolved oxygen probes. 

34.2 Dissolved inorganic salts are a factor in 
the calibration of dissolved oxygen probe. 

34.2.1 Solubility of oxygen in water at a given 
oxygen partial pressure changes with the kind 
and concentration of dissolved inorganic salts. 
(Conversion factors for seawater and brackish wa
ters may be ralnilatrri firom dissolved oxygen 
saturation versus salinity data if internal compen
sation is not included in the instrumenL Conver
sion factors for specific inorganic salts may be 
developed experimentally. Broad variatioiu in 
the kinds and concentrations of salts in samples 
can make the use of a membraned probe difiScuh. 

34.22 The thallium probe measures ionic ac
tivity instead of concentration as do all ion selec
tive electrodes. Gross changes in the concentra
tion of dissolved salts will affect the activity coef
ficient of thallous ion and thus shift the span (see 
36.2.1). The thallium probe may be calibrated 
and operated in water of any conductivity above 
100 jxS, but a ten-fold change in conductivity 
*iU produce an error of approxirtutely 20%. 
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Since the thallium requires a conduaing path 
through the sample to the reference electrode, 
the response will become sluggish at very low 
conductivity, it is therefore desirable to calibrate 
the sensor in solutions having a conductivity 
greater than 100 pS. 

34.3 Reaaive compounds can interfere with 
the output or the performance of dissolved oxy
gen probes. 

34.3.1 Membraned probes are sensitive to re
active gases that may pass through the mem
brane. Chlorine will depolarize the cathode and 
cause a high probe output. Long-term exposure 
to chlorine can coat the anode with the chloride 
of the anode metal and may eventually desensi
tize the probe. Hydrogen sulfide will interfere 
with membraned probes if the applied potential 
is greater than the half-wave potential of the 
sulfide ion. If the applied potential is less than 
the half-wave potential an interfering reaction 
will not occur, but coating of the anode metal 
can occur. 

34.3.2 The thallium probe is affected by inter
ference from soluble sulfur compounds, such as 
hydrogen sulfide or mercaptans. Ten milligrams 
of hydrogen sulfide per litre of water will produce 
a negative error corresponding to approximately 
I mg/L of dissolved oxygen. Free halogens also 
will interfere with the thallium probe if present 
in appreciable concentrations, such as above 2 
mg of chlorine per litre of water. 

34.4 At dissolved oxygen concentrations be
low 2 mg/L pH variation below pH 4 and above 
pH 10 interfere whh the performance of the 
thallium probe (approximatdy ± 0.05 mg/L dis
solved oxygen per pH unit). The performance of 
membraned probes is not affected by pH 
changes. 

342 Dissolved oxygen probes ate temperature 
sensitive and temperature compensation is nor
mally provided by the manufiijcturer. The thal
lium probe has a temperature coeflScient of 1.0 
mV/*C, membraited probes have a temperature 
coefficient of 4 to 6 %rC dependent upon the 
membrane employed. 

34.6 InsoluUe organic or inorganic materials 
tht can coat the surfiue of dissolved oxygen 
probes will affect the performance of either the 
thallium or membran^ probes. 

35. Apparatus 
35.1 Amperometric Probes—Oxygen-sensi

tive probes of the amperometric type are nor-
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mally composed of two solid metal electrodes of 
dilTercnt nobility in contaa with a supporting 
electrolyte which is separated from the test solu
tion by a selective membrane. The current gen
erated by the reduction of oxygen at the cathode 
is measur^ through an elearonic circuit and 
displayed on a meter. Typically, the anode is 
constructed of metallic silver or lead and the 
cathode of gold or platinum. Probes are generally 
not affeaed by hydraulic pressure and can be 
used in the temperature range from 0 to 50*C 

35.1.1 Semipermeable Membranes of Polyeth' 
yiene or TFE-Jluorocarbon permit satisfactory 
oxygen diffusion and limit interference from 
most materials. 

35.1.2 Accessory Equipment may involve ap
paratus to move the sample past the probe and 
to provide suitable turbulence at the membrane-
sample interface. 

35.2 Poieniiometric Probes—The commonly 
used potentiometric probe employs a thallium-
measuring electrode and a suitable reference half 
cdl such as a saturated calomel. At 25*C and 0.1 
mg/L of dissolved oxygen, the cell establishes a 
negative potential of approximately 817 m V. The 
potential decreases logarithmically in absolute 
value with increased dissolved oxygen concentra
tion (theoretically, 59 mV/decade change in dis
solved oxygen concentration) to approximately 
688 mV at 15 mg/L of dissolved oxygen. An 
external millivoltage source that opposes the out
put of the electrometer is used to adjust the net 
readout of output to the desired range. 

NOTE 19—Thallium and hs salts are toxic avoid 
contact with the skin. 

36. Apparatus Standardlzatioo 

36.1 Instrument Reading—Cottsider carefully 
the manufacttirer's recommended procedure. If 
it is necessary to zero the instrument, do this by 
immersing the probe in water containing 1 g of 
sodium sulfite and 2 drops of saturated cobalt 
chloride solution (as deoxygenation catalyst) per 
litre of water and adjust the instrument to read 
zero. 

262 Carefully obtain approxitnately 1 L of 
the type of water to be tested and saturate it with 
oxygen from the atmosphere by passing clean air 
through it. Carefully draw three replicate samples 
from the well-mixed sample and immediately 
determine the dissolved oxygen concentration by 

Test Method C in duplicate. In the third repiici^ 
sample immerse the probe and provide forTlZ 
able turbulence in the sample. Standardize^ 
probe by adjusting the meter reading to the ̂  
solved oxygen value as determined by the cbet*. 
ical procedure. If substances that interfere 
the chemical method are present in the 
water or wastewater sample, standardize tin 
probe using reagent water or a synthetic sample 
as indicated below. 

36.2.1 Fresh Water Samples (less than lOQO 
mg/L of dissolved salts)—If diemical inteife. 
ences are absent, use a test sample as 
above. If interferences are present, use leageat 
water for membraned probes. With thalfiaa 
probes, the greatest accuracy can be obtained 
from calibrating in a sample of the water to be 
tested or a synthetic sample similar to the tes 
sample. 

36.2.2 Salt Water Samples and Membraned 
Probes (greater than KXIO mg/L of disst^ 
salts)—Use a sample of clean water having the 
same salt content as the test material If a sample 
free from substances which interfere with the 
azide method is not available^ prepare a synthetic 
standardization sample by adding the same ahs 
as that contained in the sample until the two 
solutions have the same electrical conductance 
within 5%. High concentrations of dissdved 
salts are not a problem with the thallium probe. 

36.3 Temperature Coefficient—Systems are 
available with automatic temperature compeih 
sation that permit direct measurements in milli
grams per litre of dissolved oxygen. The temper
ature compensation of membraned probes cor
rects for changes in membrane characteristics 
including boundary-layer effects at the mem
brane-water inter&ce and the changes in solufafl-
hy of oxygen in water. The temperature compen
sation of thallium probes corrects for the changes 
characteristic of oxidation/reducnon systeim 
(see Note 17). It is necessary that the probe be in 
thermal equilibrium with the solution to te mea
sured for satis&ctory temperature correction. 

36.3.1 For those instrumental systems usinf 
membraned probes that are not temperatur^ 
compensated, the following procedure is recom
mended to obtain the temperature coefficient. 
Measure the oxygen content in water samples for 
five temperatures over a ± ICC range greater and 
less than the expected sample temperature. By • 
least-squares procedure, or graphically in a sem-
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4 ° 
ilog plot of Y versus T, calculate the slope and 
intercept constant as follows: 

Logy - BfT+A 

where: 
y » scale factor, milligrams of dissolved oxygen 

per litre per microampere of electrode cur
rent, 

B » slope constant, 
T • temperature, *C, and 
A • intercept constanL 
This relationship is linear on a semilog plot only 
over a range of about ±10*C Over larger ranges 
an equation of higher degree is necessary to re
flect the curvature of the relationship. 

36.3.2 If the thallium probe is utilized in a 
circuit without temperature compensation, the 
observed output in millivolts must be corrected 
for the temperature sensitivity of the measuring 
cell that has a temperature coelficient of 1.0 m V/ 
•C. The measuring cell's output will increase 
(apparent dissolved oxygen concentration de
crease) with an increase in temperature. 

MVM - MV, - 1.0 (T, - r,) 
where: 
MVM " millivolts of output at reference tem

perature, 
A/Ko - millivolts of output observed, 
r* « reference temperature, *C, and 

- temperature at the observed output, *C 
36.4 Correction for Content of Dissolved 

Salts—If the concentration of salts is above 1(XX) 
mg/L it will be necessary to correa for the effect 
of the salts in the relationship between oxygen 
partial pressure and concentration and also for 
the acdvity of thallium ion. For any given salt a 
series of experimental data should be obtained in 
which solutions are prepared by dissolving vary
ing weights of the salt in reagent water in the 
range of interest The solutions, plus a reagent 
water control, are aerated at constant tempera
ture until oxygen saturation is achieved. Deter
mine the oxygen concentration of each solution 
by the chemical method and, at the same time, 
obtain probe readings. Determine the ratio A (or 
each solution as follows: 

A "O/R 
where: 
O •> actual dissolved oxygen concentration, 

mg/L, as determined by Test Method C 
and 

^ - reading of the probe meter. 

For the reagent water control to which the probe 
is calibrated, the value of A is 1.0. Prepare a plot 
with salt concentration as abscissa and the ratio 
A as ordinate. Use the developed curve for cal
culation of the dissolved oxygen content of salt 
waters. 

37. Sampling 
37.1 Bottle Samples—CoWea a bottle sample 

by the procedure described in Practice D 1066 or 
Practices D 3370. CoUea the samples in 300-mL 
BOD bottles or other suitable glass-stoppered 
bottles, taking care to prevent entrainment or 
solution of atmospheric oxygenu If analysis is 
delayed beyond 15 min, cool the sample below 
S*C and hold at this temperature until analyzed. 
Make the dissolved oxygen determination with
out further temperature adjustment using the 
appropriate temperature coeflicient It will be 
necessary to have the probe at the temperature 
of the sample or otherwise compensate for insta
bility due to heat flow from probe to sample. 

372 /n Situ Samples—An effective use of the 
instrumental probes is for the direct, in situ de
termination of dissolved oxygen. By this means, 
sample handling problems are avoided and data 
may be obtained quickly at various locations in 
a b^y of water without concern for the change 
in oxygen during storage or handling. 

38. Procedure 
38.1 Consider carefully the manufacturer's 

recommendations on the use of his equipment 
in order to obtain satis&ctory operation. 

382 Provide for suitable turbulent flow past 
the membrane of membraned probes or past the 
thaniiifti probe. This may, under some cueum-
stances, be achieved adequately in flowing 
streams; however, in large bodies of water, it may 
be necessary to employ mechanical stirring or 
pumping of water past the probe. For accurate 
results, it is important that comparable degrees 
of turbulence be employed both for calibration 
and utilizatioiL 

382 Ifthe probe is not automatically compen
sated for temperature changes, record the tem
perature of the water at the sample probe at the 
time of dissolved oxygen measuremenL To avoid 
heat-flow effects, it is important that temperature 
equilibrium be established between sample and 
probe. 

38.4 Recalibrate the probe whenever the com-
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pohson with reference samples (36.2) indicates 
an absolute error of more than ±0.2 mg/L of 
dissolved oxygen or other value that is compati* 
ble with the desired accuracy. 

38.4.1 Careful handling is required with mem* 
braned probes to avoid rupturing the thin mem
brane. 

38.4.2 Recalibrate the probe after replacing 
the membrane or cleaning the probe in accord
ance with the nunufaaurer's Erections. For a 
period of a few hours after a membrane replace
ment, the probe output may drift, and frequent 
necalibration may be required. 

38.5 Probes can become fouled by oil, grease, 
btological growths, etc., and cleaning may be 
required. Some of the techniques currently in use 
include air-blasting, brush cleaning, and ultra
sonic cleaning systems. 

38.6 The probe may be utilized in situ or the 
sample may be transferred to a sampling sution 
that houses the probe and associated equipment. 

38.6.1 In situ placement of the probe is pref
erable from the consideration that sample han
dling is not involved. However, in situ installa
tions may be impractical because of problems 
with vandalism, severe climate condition (freez
ing, etc.) and difliculty in recovery of the probe 
for maintenance. 

38.6.2 The use of sample transfer systems is 
. praaical when proper consideration is given to 

design features such as line size, rates of transfer 
kind of pump and location, practicality for clean! 
ing the transfer system, and other maintenance. 

38.6.3 Examine unattended probes at lean 
once per week and recalibrate when required 
depending upon condition and service. Recall, 
bration may be accomplished by using a portable 
probe that has been placed into position next to 
the unattended probe and that has been properly 
cahbrated as outlined in 36.2. 

39. Calcniatioa 
39.1 For uncompensated probes, cotiea the 

observed meter reading for the difference of the 
observed temperature from the standardizatioa 
temperature means of the factors developed 
in 36.3. 

39.2 For wastewaten with varying salt con
tents. make corrections utilizing the date devel-
oped in 36.4. 

40, PrectskM 
40.1 The precision of this test method wa 

determined by six operators in three laboratories 
running three duplicates each, (not six laboraties 
as reqtiired by Pr^ce D 2777 - 85) using a sat
urated sample of reagent water. The mean con
centration was 9.0 mg/L and the pooled single-
operator precision in these samples was 0.029 
mg/L. 

TABIX 1 S(«fcSol«iM 

Eqidvilefit Oi». 
toived Oxyata, 

M/L 

MilUliUB oT Color Staadafdi 

CS-A CS.B ac 
0 0.73 osn • • • 
3 SO • • • 

10 6J3 I2J • • • 
IS 9.4 ion • • • 
20 (13i)) (3.4) • • • 
25 14.4 3J • • • 
30 (14.3) (3J) (0.2)-
33 (15.1) (19) (1.1) 
40 (tSJ) (14) (12) 
43 (16.1) (10) (13) 
30 (lU) (1.7) (11) 
33 (21.7) (M) (111) 
60 (23J)) (in) (isn) 

'Fi|uret ia paicaiiiao are ranwiMd fran oriaiaal data 
wtiidi are o« ia pattatheao. 
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,No.3 IntcrchonQcoblt Stopcocks 

Etched Letters 

ia00i0.25mm. b 
1 A 

3T 

SjOOtOZSmm 
1.0. 

Volume of 
Stopcock Sort 

•Rubber Retoining Wosher 

^14 mm. Approx. 

o—lOZtSmm.- -24813 mm. 

' 450mm. Appros. Ovcrell Length 

to mm. Appro 1. 

NOTE—Siopoocks should be of TFE-fluorocsrboa. 
FIG. 1 50a«LSuipltTebtrerOissoiTcdOxygcaOMcfmiMtie«< 

APPENDIX 

(Nonnundatory Infomutioo) 

XI. OXYGEN SATURATION VALUES 

XI.l Oxygen Saiuration Valties in iVater and Ele-
fOtions—The solubility of oxyfcn in water at various 
temperatures and elevations under an atmospheric 
pressure or760 mm is shown in Table XI.l. 

X1.2 Oxygen Saturation Values in IVater and Salt 
Waters—The solubility of oxygen in water exposed to 
water saturated air under an atmospheric pressure of 

TABLE XI.l SoiuWUty of Oxnea <B(/L) it Verioes T( 
7MnHc)" 

760 mm is shosm in Table X12 at several temperatures 
and concentrations of sea water for purpose of illus
trating the effects of salt concentration and tempera
ture. The solubility versus dissolved salt concentration 
can vary considerably with the nature of the salts in 
solution. 

•ad ElmttoB (Based oa So Lmi Baf«a«rk Pmswe of 

Tcmpcnsuse. ̂  
Ekvatiaa. Feel above Sea Levd 

0 1000 2000 3000 4000 3000 6000 

0 14.6 14.1 13.6 134 117 124 114 
2 13J 134 119 114 124 114 114 
4 13.1 117 112 114 11.4 114 ia6 
6 12.4 12J0 114 114 104 10.4 lai 
1 IIJ 11.4 114 104 104 9.9 9.6 

10 lU 10.9 104 104 94 94 94 
12 104 104 lai 9.7 9.4 9.1 8.8 
14 lOJ 9.9 94 94 94 8.7 84 
16 9.9 9.7 94 1.9 84 ti 84 
11 94 94 8.7 84 84 84 7.7 
20 9.1 8.8 84 14 74 7.7 7.4 
22 8.7 8.4 8.1 74 7.7 74 7.1 
24 8.4 8.1 74 74 74 7.1 64 
26 8.1 74 74 74 74 64 6.6 
28 • 7.8 74 74 74 64 64 64 
30 74 74 74 64 64 64 6.1 
32 74 7.1 64 6.6 6.4 6.1 5.9 
34 7.1 6.9 6.6 6.4 64 64 3.8 
36 64 6.6 64 6.1 3.9 3.7 . 34 
38 6.6 6.4 64 3.9 3.7 3.6 3.4 
40 6.4 64 6.0 3.8 3.6 3.4 34 
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TABLE XU Solability of Oxrxm (mx/L) at Varimn Tcmpcratam utd Ckloriaitx (Baac4 M Sea Level Baraawtric rrn., ^ 
TMBaiHcy* ""Wtef 

CUoriaicy, * -
Temperature. "C 

0 4.0 1.0 12i) 16.0 20J 
0 14.6 13.9 I3J I2J 11.9 IIJ 
2 13.1 13 J I2J • 11.9 11.4 IOJ 
4 13.1 I2J 11.9 11J IOJ IOJ 
6 12.4 11.1 IIJ IOJ IOJ 9J 
1 11.1 IIJ IOJ IOJ 9.t 9.4 

10 IIJ IOJ IOJ 9J 9.4 9J 
12 lOJ lOJ 9.1 9.4 9J 16 
14 iOJ 9.9 9.4 9J iJ U . 
16 9.9 9.4 9J0 16 U IJ 
It 9S 9.1 17 13 IJ 7J 
20 9.1 1.7 13 10 7.7 7.4 
22 1.7 1.4 IJ 7.7 7.4 7.1 
24 1.4 1.1 7.7 7J 7.1 19 
26 1.1 7J 7J 7J 19 16 
21 7.1 7J 12 19 6.6 6.4 
30 7.3 7J 7.0 6.7 6.4 6J 
32 7J 7.0 6.7 15 6J 6J 
34 7.1 6.1 6J 13 6J 5J 
36 6.1 6.6 6J 11 3.1 3J 
31 6.6 6.4 6.1 S.9 SJ 3.4 
40 6.4 62 5.9 3.7 3.4 SJ 

The .4 mencBii Society far Testing and Materials takes no positian respecting the raiidity efany patent rights asserted in i 
mUh any item mentioned in this standard. Users of this standard are expressly adrised that deiermtnatian of the ralidity of aty peek 
patent nghts. and the risk of utfringemem of stieh rights, are entirely their arm responsibility. 

This aandard is subject to rerision many time by the responsible taehniealtommutee and mast be reriemedereryfire years and 
if not rerised. either reappnrred or withdrawn. Your comments are inrited either fir rerision of this standard or for additiasd 
ttandards and should be addressed to ASTM Heodauarters. Yotr comments will reeeste earefid eonstdermtan m a meeting of the 
responsible technical commtaee. which you may mtend. If you frei thm your commena hare not reeetred a fiiir hearing you should 
make your news known to the ASTM Committee on Standards. 1916 Race St.. Philadelphia. PA 19103. 
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ENVIRONMENTAL MONITORING 
LABORATORIES (EML) 

March, 1991 

Laboratory Director Ken Stoub 

Assistant Laboratory Director Deborah Hockman 

Manager of Client Services Barb HiU 

Manager of Quality Programs Frank Jaike 

Manager of CMR Lab Frank Dias 

Manager of Inorganics Lab Bruce Warden 

Manager of Semi-Volatiles Lab John Bychowski 

Manager of Volatiles Lab Roy Gall 

Groundwater Laboratory EML 
2100 Cleanwater Dr. 
Geneva, IL 60134 
(708) 208-3100 

Waste Management, Inc. 
3003 Butterfield Road 
Oak Brook, IL 60521 
(708) 654-8800 

Qicmical Waste Management 
Riverdale Center 
150 W. 137th Street 
Riverdale, IL 60627 
(708) 841-8360 
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Program Manager: 

Site Manager 

Site Qiemist: 

Lab Technician: 

Consultant: 

Personnel: 

LIST OF CONTACTS 

Name 

Address 

City, State, Zip Code 

Phone Number 

Name 

Name 

Name 

Site Address 

City, State, Zip Code 

Phone Number 

Company 

Name 

Name 

Company Address 

City, State, Zip Code 

Phone Number 

All 



Sampiing Trainer: 

Subcontract Lab: 

ECO: 

Courier: 

Name 

Company Name 

Address 

City, State, Zip Code 

Phone Number 

Company Name 

Contact 

Company Address 

City, State, Zip Code 

Phone Number 

Name 

Address 

City, State, Zip Code 

Phone Number 

Company 

Contact 

Phone Number 

Well Wizard trouble-shooting number: (800) 624-2026 
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EML RECOMMENDATION FOR SAMPLING AND 
PRESERVATION OF SAMPLES 

ACCORDING TO ANALYTEl 

Measur^mgnt Vol. Reg.fml.l Container^ PreseTvative3.4 Holding Timg^ 

100 Physical Properties 

Color 50 P Cool, 4®C 48 hrs. 

Conductance 100 P Cool, 4°C 28 days 

Hardness 50 P HNOsto pH<2 6 mos. 

Odor 200 G only Cool, 4°C 24 hrs. 

pH 25 P Cool, 4''C Analyze 
Promptly 
Receipt 

Residue 

Filterable(TSS) 500 P Cool, 4°C 7 days 

Nonfilterable 
(TOS) 

500 P Cool,4°C 7 days 

Tbtal(TS) 500 P Cool, 4°C 7 days 

Volatile 100 P Cool, 4°C 7 days 

Settleable Matter 1000 P Cool, 4°C 48 hrs. 

Temperature 

Turbidity 

1000 

100 

P 

G 

Cool, 4°C Analyze 
Immediately 

Cool,4°C 48hrs. 

200 Metals 

Dissolved 

Suspended 

500 

200 

P 

P 

Filter on site 
HNO3 to pH<2 
Hlter on site 

6 mos. 

6 mos.8 
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Measurement V9I. Req.fmlJ Container^ Preservative3.4 Holding TimeS 

Total 500 P HNO3 topH<2 6 mos. 

Chromium^ 200 P Cool, 4°C 24 hrs. 

Mercury 

Dissolved 

Total 

100 

100 

P 

P 

FUter HNO3 
to pH<2 
HN03topH<2 

28 days 

28 days 

300 Inorganics. Non-IVfetallics 

Acidity 100 P Cool, 4°C 14 days 

Alkalinity 100 P Cool, 4''C 14 days 

Bromide 100 P None Req. 28 days 

Chloride 50 P None Req. 28 days 

Cyanides 500 P Cool,4°C 14days7 
NaOHtopH>12 
0.6g ascorbic acid^ 

Fluoride 100 P None Req. 28 days 

Nitrogen 

Ammonia 100 G Cool, 4°C 
H2SO4 to pH<2 

28 days 

KjeldahJ, total 100 G Cool,4''C 
H2SO4 to pH<2 

28 days 

Nitrate plus Nitrite 100 P,G Cool, 40c 28 days 

Nitrate plus Nitrite 100 P,G Cool, 4°C 
H2SO4 to pH<2 

28 days* 

Nitrite 100 P,G Cool, 4°C 
H2SO4 to pH<2 

2 wks. 

Nitrate 50 P,G Cool, 4®C 2 wks. 

A14 



Mgasyrgment VQI, Reg,(ml.) Container^ Preservative^.^ Holding Time5 

Dissolved Oxygen 

Probe 300 G None Req. Analyze 
Immediately 

Winkler 

Phosphorus 

300 G Fix on site and 
store in dark 8 hrs. 

Orthophosphate, 
dissolved 

50 G Filter on site 
Cool, 4«C 

48 hrs. 

Total 50 G Cool, 4°C 
H2SO4 to pH<2 

28 days 

Total, dissolved 50 G Filter on site 
Cool, 4°C 
H2SO4 to pH<2 

24 hrs. 

SOica 50 P Cool 4''C 28 days 

Sulfate 50 P Cool 4''C 28 days 

Sulfide 500 P,G Cool 4°C 
add 2 ml. zinc 
acetate plus 
NaOHtopH>9 

7 days 

300 SyOA Methods 

GC/MSSVOA 
organics: BNA, 
PCBs, PAHs, and/or 
Pesticides 

1,000 G only 
w/TefLn 

Cool, 40c Extract 
within 7 days, 
analyze within 
40 days 

Pesticides/herbicides 1,000 G only 
w/TefLn 

Cool, 4°C Extract 
within 7 days, 

analyze 
within 40 days 
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Measvrgm?m VQI, R?q.(ml.) Container^ Preservatives^^ Holding Time5 

1,000 HPLCSVGA 
organics 
Ex: carbonates 

G only Cool, 4oC 
w/Tein 

Extract within 
7 days analyze 
within 40 days 

400 Organics 

BOD 1000 

COD 50 

Oil and grease 1000 

P,G 

P,G 

G only 

Cool, 4°C 

Cool,4°C 
H2SO4 to pH<2 

48 hrs. 

28 days 

Cool, 4®C 28 days 
HCL to pH<2 

Organic carbon 25 

Phenolics 500 

^ 400 VOA Methods 

G only 

Volatile organics 2-40 mi vial G only 
(VOA) w/septum caps 

Purgeable 4-40 mi viai 
Halocarbons only w/septiim caps 

Purgeable Aromatic 4-40 mi viai 
HydrocaitxDns w/sepmm caps 

Acrolein and 
acrylonitrite 

4-40 mi viai 
w/septum caps 

Cool, 4°C 
H2SO4 or 
HCL to pH<2 

28 days 

Cool, 4°C 28 days 
H2SO4 to pH<2 

HCL or 
Cool, 4°C 

Cooi,4°C 

14 days 

14 days 

Cool, 40c HCE 14 days 

Cooi,4®C 14 days 
Adjust pH to 4-5 
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1 More specific instructions for preservation and sampling are found 
with each procedure as detailed in this manual. A general discussion on 
sampling water and industrial wastewater may be found in ASTM, Part 31, 
p. 72-81 (1976) Method D-3370 and 40 CFR Part 136. 

« 

2 Plastic(P) or Glass(G). For metals, polyethylene with a polypropylene 
cap (no liner) is preferred 

3 Sample preservation should be performed immediately upon sample 
collection. For composite samples, each aliquot should be preserved at the 
time of collection. When use of an automated sampler makes it impossible 
to preserve each aliquot, then samples may be preserved by maintaining at 
4°C until compositing and sample splitting is completed. 

^ When any sample is to be shipped by common carrier or sent through 
the United States Mail, it must comply with the Depanment of 
Transportation Hazardous Materials Regulations (49 CFR Part 172). The 
person offering such materials for transportation is responsible for 
ensuring such compliance. For the preservation requirements of Table 1, 
the OfHce of Hazardous Materials, Materials Transportation Bureau, 
Department of Transportation has determined that the Hazardous Materials 
Regulations do not apply to the following materials: hydrochloric acid 
(HCl) in water solutions at concentrations of 0.04% by weight or less (pH 
about 1.96 or greater); nitric acid (HNO3) in water solutions at 
concentrations of 0.15% by weight or less (pH about 1.62 or greater); 
sulfuric acid (H2SO4) in water solutions at concentrations of 0.35% by 
weight or less (pH about 1.15 or greater); sodium hydroxide (NaOH) in 
water solutions at concentrations of 0.080% by weight or less (pH alx)ut 
12.30 or less). 

5 Samples should be analyzed as soon as possible after collection. The 
times listed are the maximum times that samples may be held before 
analysis and still be considered valid. Samples may be held for longer 
periods only if the permittee, or monitoring lab, has data on file to show 
that the specific types of sample under study are stable for the longer time, 
and has received a variance from the Regional EPA Administrator. Some 
samples may not be stable for the maximum time period given in the table. 
A permittee, or monitoring lab, is obligated to hold the sample for a short 
time if information exists to show this is necessary to maintain sample 
stability. 

6 Should only be used in the presence of residual chlorine. 
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7 Maximum holding time is 24 hours when sulfide is present. 
Optionally, ail samples may be tested with lead acetate paper before the pH 
adjustment in order to determine wheth.er sulfide is present. If sulfide is 
present, it can be removed by the addition of cadmium nitrate powder until 
a negative spot test is obtained. The sample is filtered and Ae NaOH is 
added to pH 12. 

8 •Note: Acid preservation has been shown to rapidly degrade nitrite to 
nitrate. It is listed here to accomodate sites specifically requiring acid 
preservation in their permits. It is strongly recommended that nitrate-
nitrite samples not be preserved. Holding times have been demonstrated to 
exceed 28 days in non-preserved groundwater samples (references 
available). 
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SAMPLE PRESERVATION (XCIB/BASE) 
PROCEDURES 

Proper Presentation (acid/base ) 

In order to ensure that a sufficient amount of preservative (acid or base) 
has been added to a sample, a method has been established for checking the 
pH of a sample with as little disturbance as possible to the sample. Field 
preservation kits (see pg, A20 and A21) are available upon request from 
the EML Client Services Department These can be used, if necessary, to 
complete the preservation of samples. 

Required equipment includes: Capillary tubes 
pH paper (narrow range 0-6) 
Extra preservative vials (supplied by EML) 

Once a sample has been preserved with preservative supplied by the EML, 
and inverted several times to mix the sample, the following procedures 
should be followed: 

1. Open sample bottle. 

2. Insert one capillary tube into the sample bottle, limiting the length of 
time of insertion into the sample until the tube is filled. Do not plug the 
«nd of the capillary tube. The water will rise into this tube on its own. 

3. Remove the capillary tube and close the sample bottle. 

4. Place the capillary tube end onto a piece of pH paper and determine the 
pH value. 

5. 
a. If the pH is less than 2 (for acid preservation) or greater than 12 

(for base preservation), the sample has been adequately preserved. 

b. If the proper pH has not been achieved, an additional preservative 
vial, the same type as originally used, should be emptied into the 
sample and mixed, and steps 1-5 should be repeated. 
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FIELD PRESERVATION KIT 

QUANTITY 

2 packs 

1 pack 

1 pack 

1 pack 

14 packs 

7 packs 

6 packs 

ITEM DESCRIPTION 

Colorfast pH indicator strips 
Intermidiate Range (0-6 pH) 

Kimble non-heparinzed 
capillary tubes (200 cL) 

Pyrex glass beaker 
#T-1000 (150 mi.) 

Flambeau high density 
14.5" plastic tool box 

5 mL glass vials containing 
1:8 dilution HCL 

5 ml. plastic vials containing 
1:1 dilution Nitric acid 

5 ml. glass vials containing 
1:1 dilution Sulphuric acid 

VENDOR CATALOG # 

VWR #EN-9590.3 

VWR #15401-537 

VWR #13912-502 

Ames #148CX) 

EML 

EML 

EML 
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FIELD PRESERVATION KIT ACIDIFICATION 
INFORMATION SHEET 

METHODS PRESERVATIVE VJAL VOLUME PRESERVED DH 

CMR- (all) Sulphuric Acid 8 ml. glass 1 mis. <2 

INORG. (all) Nitric Acid 8 ml. plastic 2 mis. <2 
HNO3 

VGA Hydrochloric Acid .3 mis. <2 
HCL(1:1) 

VGA* Hydrochloric Acid .3 mis. 4-5 
HCL(1:8) 

• Methods requiring pH preservation between pH 4-5 
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RECOMMENDED FIELD 
EQUIPMENT/SUPPLIERS 

Water Level Indicator 

Slope, Indicator Co. 
3668 Albom Place 
P.O. Box C-30316 
Seattle, WA 98103 
(206) 633-3073 

Soiltest, Inc. 
2205 Lee Street 
Evanston, IL 60202 
(708) 869-5500 

In-Sicu, Inc. 
209 Grand Avenue 
Laramie, WY 82070 
(307) 742-8213 

pH M?tgr 

Beckman Instruments, Inc. 
Fullenon, CA 
(714) 871-4848 

Baxter Scientific Products Division 
1430 Waukegan Road 
McGawPaik,IL 60085-6787 

•Model 10 pH Meter 12314 
•Epoxy body electrode 395420 
•Electrode cable 
•ATC probe 

•pH Meter Set 
•Conductivity/TDS 

Meter Set 
•DO Meter Set 
•Deluxe Field System 
•Meter Module (Dnly 
*pH Sensor 
•DO Sensor 
•Conductivity/TDS 

Sensor 

597578 
598115 

H4292-21 

H4292-22 
H4292-23 
H4292-20 
H4292-24 
H4292-25 
H4292-26 

H4292-27 
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Combination Temp./ pH / SC meter 

Cambridge Scientific Industries 
P.O. Box 265 
Moose Lodge Road 
Cambridge, MD 21613 

Comb. Temp./ pH/ SC meter 301353 
pH electrode 102927 
Buffer kit 102953 

Filtration Apparatus 

MPS: Micro Filtration Systems 
Dublin, CA 
(415) 828 - 6010 

In-Line 
Flat stainless 142 mm pressure holder 
Model #KS142ST 302100 

Reservoir 
Reservoir stainless 142 mm pressure holder (1.5 liter capacity) 
Model #KST142 302300 

Filter Paper 
Cellulose nitrate filter, 0.45 um pore size 
142 mm diameter AA045A142C 

Q.E.D. Environmental Systems, Inc. 
P.O. Box 3726 
Ann Arbor, MI 48106 
(313) 995-2547 

In-Line disposable Sample Prol^ filters 
0.45 Micron High capacity field filter FF8000 
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Dedicated Bladder Pumns 

Q.E.D. Environmental Systems, Inc. 
1254 N. Main Street 
Ann Arbor, MI 48017 
(800) 624-2026 

Controller Units for Bladder Pumps 

GeoTech Environmental Equipment, Inc. 
1441 W. 46th Avenue 
Denver, CO 80211 
(303) 433-7101 

Pneumatic logic unit 5504 
Electrical pneumatic logic unit 5505 

Q.E.D. Environmental Systems 
P.O. Box 3726 
Ann Arbor, MI 48106 

Sample Pro Electronic Controller 350 
Pneumatic controller (automatic) 3013 

Gasoline driven driver controller 3111 

Bailgrs 

Diedrich Drilling Equipment, Inc. 
2008 Ohio Street 
LaPorte,IN 46350 
(800) 348-8809 

Timco Manufacturing Co. 
851 15th Street 
Prairie du Sac, WI 53578 
(608) 643-8534 
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Gaiter Corporation 
Jonathon Industrial Center 
Chasra,MN 55318 
(612) 448-6717 

Submersible Pumns 

GRUNDFOS Pumps Corporation 
2555 Clouis Avenue 
CIouis,CA 93612 
(209) 299-9741 

Retrofitted with teflon by: 

PFC Equipment, Inc. 
7409 Jolly Lane 
MinneapoUs, MN 55470 
(612) 425-7890 

Safety Equipment 

Powder-Free Gloves 
Glove Liners 
Boots and Tyvek Suit 

Shamrock Industrial Glove 
920 West Byers Place 
Denver, CO 80223 
(303) 778-0667 
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SAMPLING TEAM LAB 
AND STORAGE BUILDING 

A designated sampling team lab and storage building is required for all 
facilities for environmental sampling. This building is intended to isolate 
the environmental samples and equipment from possible contamination 
sources, such as the site lab or site pollutants. Due to the low levels of 
detection required by regulatory agencies, every possible precaution must 
be taken to preserve the integrity of the samples from airbome or direct-
contact contamination. The samples, as well as all sampling equipment and 
dedicated lab equipment, must be isolated. NO LEACHATE OR SALES 
SAMPLES ARE TO BE STORED OR PLACED IN TfflS BUILDING. 

The sampling team lab and storage building should have a "dirty" room 
and a "clean" room. This design is intended to minimize the risk of most 
contaminants, which are present on site from being introduced into the 
samples during filtration and preservation. It also provides for ample 
storage space for all sampling equipment and shuttles. All entry to the 
building is made through the "dirty" room, which acts as a filter for most 
site contaminants and dirt, by trapping these materials before entry into the 
"clean" room. 

This lab and storage building will need to be cleaned thoroughly with 
deionized water before each use. Tap water may be used to remove the 
excess dirt, but it must then be thoroughly rinsed with deionized water. 
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SAMPLING TEAM LAB AND STORAGE 
BUILDING USE 

The following list provides some of the uses for "dirty" rooms and "clean" 
rooms in lab and storage buildings. 

"Dirty" Room 
Receive AquaPaks. 
Open and inspect AquaPaks. 

Reseal AquaPaks and store 
until used. 

Return AquaPaks after sampling. 

Clean AquaPaks. 

Gean sampling equipment. 

Store sampling equipment. 

Store boots, rain gear, etc. 

Repack AquaPaks. 

"Clean" Room 
Place ice packs in freezer. 
Calibrate pH and specific 
conductivity meters. 

Store prefiltration bottles. 

Receive samples. 

Measure pH and specific 
conductivity. 

Filter samples. 

Preserve samples. 

Place samples in refrigerator. 

Complete field forms. 

Store filtering equipment. 

Store extra preservatives 
and field forms. 

Store pH and specific 
conductivity meters. 

Store pH and specific 
conductivity standards. 
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# 

SUGGESTED SAMPLING TEAM LAB 
AND STORAGE BUILDING 

KCY t9 Svinbgls 

Fire Extinguisher 

Nitrogen Tank or 
Compressed Air Source 

D.I. Deionized Water 

1 Sealed Window 

XL Drawers 

n n Cabinets with Shelves 

Emergency Exit 

Floor Drain 

First Aid Kit 

• I Ul 
Sink 
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SUGGESTED SAMPLING TEAM AND STORAGE BUILDING 
i 

•Dirty" Room "Clean" Room 

I Storage Box I 
I I Pass-tli rough 

window 

SCALE 1" = 2" 2 
TOTAL AREA = 200 FEET 



AQUAPAK TEMPERATURE CONTROL 

PROPER CHILLING 
(Wet Ice Method) 

\ 

• Samples are collectecl and preserved. 

• Place in a separate cooler/AquaPak 2-3 
10 lb. bags of Ice. 

• Add 2-3 gallons of deionized water. 

• Remove samples from bottle holders and 
place Into cooler/AquaPak. 

• Place a temporary Chain-of-Custody seal 
on cooler/AquaPak. 

• Remove samples from cooler/AquaPak at 
end of day's sampling, dry the bottles 
using clean paper towels, and repack Into 
original AquaPak. 
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AQUAPAK TEMPERATURE CONTROL 

PROPER PACKING 

• Repack the samples with adequate space 
to allow extra packing of Ice packs. 

• Repacking should include lining the 
AquaPak on all sides, top, and bottom 
with a layer of blue ice packs. 

• All ice packs should be completely 
frozen prior to use. 
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AQUAPAK TEMPERATURE CONTROL 

PROPER CHILLING 
(Blue Ice Pack Method) 

• Samples are collected and preserved. 

• Line a separate cooler/AquaPak with 25-
30 blue ice packs. 

• Remove samples from bottle holders and 
place into cooler/AquaPak. 

• Place a temporary Chain-of-Custody seal 
on cooler/AquaPak. 

• Remove samples from cooler/AquaPak at 
end of day's sampling and repack into 
original AquaPak 
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ETC eHWtf^ONMSNrAL 
rSSTlNQ »n<3 CERTIPICATION 

Commtnti on SptciJic FractJonj 

Pesticide and Herbicide 

Th« presenc* of <3,4*-DDT daiectao in the OC Blank would normally warrant reoMt 
oreoaration of this QC baton. However, ti was determined that this original data 
would be dualified, and is here reoorted. 

Because 4,4-ODT was found in the QC Blank at a reooriable level and 4,A'-ODE waa 
also found in the QC Blank, although at a level considered to be not detected, the 
reoorted presence of 4,4-001/4.4'-000 in tnis samole should be considered susoeci. 

The identificaiion of all compounds here reoorted as oresent has been confirmed by 
secono column analysis. 

The QC^Soiked Blank recoveries for the herbicide camoounds 2.4-D, 2.4.5-T and 
2.4,S-TP have oeen manually verified. The QC SoiKod Blank may have inadvertantly 
not been SDlkea for these ccmoounds. The QC Matrix Spike recoveries are within 
acceotable limits. 



APPENDIX 6 

Groundwater Assessment Report 

Golder and Associates, 1987 

See Vol. VI and VTI of this Part B Application 



SUMMARY REPORT 

GROUNDWATER MONITORING ENHANCEMENTS PROGRAM 

CWM CHEMICAL SERVICES, INC., CHICAGO INCINERATOR 

CHICAGO, ILLINOIS 

Under Contract With 
CWM Chemical Services, Inc. 

Chicago Incinerator 
11700 S. Stony Island Avenue 

Chicago, IL 60617 

Prepared By: 

SEC Donohue 
3001 Butterfield Road 

Oak Brook, IL 605211 



Summary Report 

C\MVI Chemical Services, Inc., Chicago Incinerator 

Groundwater Monitoring Enhancements 

This summary repon documents the acuvities conducted by SEC Donohue under the CW^I 

Chemical Ser\'ices, Inc. (CNVT-ICS) Groundwater Monitoring Enhancements program. SEC 

Donohue was contracted by CWMCS to install one groundwater monitoring well and three 

Hydropunch II samplers. 

SEC Donohue contracted K&S Testing and Engineenng (K&.S) to perform drilling sendees at 

the Chicago Incinerator (Site). Work began at the Site on December 18, 1991. .A safety 

meeting was held pnor to beginning work. Personnel on sue included: Lisa Grass! (CWMCS), 

Sarah Joyner (SEC Donohue), Mark Henderson (K&S), Mike Rich (K&S) and Gino Bruni 

(Illinois Environmental Protection Agency). 

At approximately 12:00 pm, K&S set up at the Well G126S location as specified in the 

Groundwater Monitonng Enhancements Work Plan. A Diedrich 120 (D-I20) drill rig was used 

wdth 3 1/4 inch hollow stem augers. Soil samples were collected continuously with a 2-inch 

split-spoon sampler. Sarah Joyner monitored the driller's breathing zone with a 10.2 Microtip 

photoionization detector (PID). Concentrations in the driller's breathing zone remained at 

between 1-3 ppm. .Ml drilling work was performed in Level D protection. The soil cuttings 

from the borehole were placed in DOT approved 55-gallon drums and staged near the borehole. 

The PID was also used to screen the split-spoon samples as they were retrieved. The highest 

concentration detected by the PID was 20 ppm from the soil sample collected at 6 to 8 feet 

below ground surface (BGS). During the borehole drilling, fill material was encountered from 

ground surface to approximately 16 feet BGS. The fill was variable, consisting of silty sand and 

ashy material, concrete, and coarse sandy material. From 16 feet to the bottom of the borehole 

(IS feet BGS) there was native soil - stiff grey silty clay. 



The Dottom of Lhe borehole was drilled to IS feet, but the last split-spoon was advanced from 

IS to 20 feet. The soil borenoie log for G126S is .A.ttachment A. 

At approximately 4:00 pm on December 18. 1991. K&S completed the borenoie for well G126S. 

upon completion of the borehole. K&S changed from 3 1-4 inch augers to 4 1/4 inch inner 

diameter augers. The 4 1/4 inch augers were used to enlarge the borehole prior to installing the 

monitonng well. The enlarged borehole was drilled down to 15 feet BGS. A tape measure was 

dropped to the bottom of the hole and K&S determined that the original borehole made with 3 

1/4 inch augers had collapsed from 15 feet to IS feet. Therefore, a 15 foot deep .67 foot 

diameter borehole remained. 

Schedule 316 stainless steel (SS) well construction matenals were used for well construction. 

A 5 foot long 0.010 slotted screen with a flush joint cap was installed from 10 to 15 feet BGS. 

The riser casing extends from 10 feet BGS to 2.64' above ground surface. The rilter pack 

consists of Number 5 Torpedo sand and extends from 15 feet BGS to 8 feet. A 3-foot bentonite 

seal was installed above the filter pack, using bentonite pellets. On December 18. the drillers 

only had enough bentonite pellets to complete 1 foot of the 3 foot bentonite seal. Therefore, 

K&S and SEC Donohue left the Site at 5:00 p.m. 

K&S returned to the Site on December 19 with enough bentonite to complete the seal, and the 

bentonite seal was completed up to 5 feet BGS. A 6 inch sand layer was placed on top of the 

bentonite seal. The annulus was then grouted from 4.5 feet BGS to the ground surface using 

a Portland cement bentonite powder slurry mix. 

While the grout seal was setting, K&S and SEC Donohue drilled three pilot bonngs for the 

Hydropunch II to facilitate the placing of the Hydropunch II samplers in the Sites' thick fill. 

The locations for the three pilot holes were as specified in the Groundwater Monitoring 

Enhancements Work Plan. K&S drilled each hole to approximately 10 feet BGS. The holes 

were then back-filled with pea gravel in order to keep them from collapsing. The cuttings from 

the pilot holes were drummed and staged with the other soil cuttings. 



The piiot hole drilling actlvlrv' was completed by 12:00. K&S and SEC Donohu": then Installed 

•he aluminum well cover over well G126S. and a concrete well pad was built. K&.S and SEC 

Dononue left the Site by 2:00 p.m. 

Saran Joyner from SEC Donohue returned to the Site on January 2, 1992 with .Andy and George 

Strutynsky of Stratigraphies to install temporary piezometers. The temporary piezometers were 

a modification to Sirrine's scope of work which specified the installation of Hydropunch II 

Samples. The temporary piezometers used were based conceptually on die Hydropunch II. 

Stratigraphies used its 20-ton, truck mounted cone penetrometer system to install the temporary 

piezometers. The piezometers were made of 1 1/4 inch (outer diameter), 0.010 slot PVC screen 

with PVC risers. After installation, the temporary piezometers were sampled by personnel from 

Weston-Gulf Coast Laboratories using a PVC bailer. When the sampling activities were 

complete, the temporary piezometers were abandoned by removing the PVC screen and risers 

and sealing the open holes with bentonite grout. At location HP0392 the PVC risers could not 

be retrieved, and were grouted in place. The approximate locations of the temporary 

piezometers are shown on Figure 1. The procedures for installing the temporary piezometers 

are discussed in more detail in a letter report dated January 6, 1992, from Stratigraphies to 

Sarah Jovner (Attachment B). 



Location Of Temporary Piezometers And Monitoring Well G126S 

LAKE CALUMET CLIP MO. 0 

HP0292—^ 

HP0392—^ 

G126S —® 

HP0192 

LAKE CALUMET SLIP HO. 6 

Lignre 1 

LXLl.AllAiloil 

FEMOj: 
IIIIE 

WATEIl I HIE 

Moniiori(i(] Woil 

Temporary Piezomeler 
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SOIL BOREHOLE LOG 

SITE NAME ANT) LOCATION 

'TA'At Cbrmcju Scrvicci, ii:. CEieigo iaaaezmurr 
• vdi G:;SS 

I p_ 

- M 

DRILLING N^ETKOD: Ut«i 3-1M Inch boliow mm luter 

lor drilUny A ^mp^inT - 4-1/4 Ixb USA to instxU 

BORING NO. 

G12&S 

Twiiitorinj wdl 

S.AMPLING METHOD: 

SHEET 

I OF 3 

DATLIM Gride ELEVATION 

tZooHniinu* »oijt Ipoon DRIL LING 

START FINISH 

WATER I.EVFL I s.:i TOO ^ 1 TIME 

i:oo 
TIME 

IMO TD.tE <mo i 
TIME 

i:oo 
TIME 

IMO 

DATE 1 1 DATE 

12/18/91 

DATE 

12/28/91 C.ASING DEPTH 15 ft 1 ! 

DATE 

12/18/91 

DATE 

12/28/91 

DRn.L RIG Diedjich 1:0 SURFACE CONPrnONS 

ANGLE Verdeil Betntur N'A Gneel Ar 

SAMPLE H.AMMER TOROUE FT-LBS. 

— < 

ct-

2 

ZJ 

SAMPLE NUMBER 
AND 

DESCRIPTION OF MATERIAL 

-2 

16 

23 

<50 

-3 

- 5 

14 

9 

20 

31 

Surface - compressed gravel 
Drilled to I foot below ground surfaee. 

SI 

Clavev SUt IMLl 
dray to black. Stiff, dry silt with some pebbles (2 cm) at the 
bottom. 

Encountered split spoon refusal 2'6" (cement) 

20 

15 - -

>50 

Drilled down to 4' without sampling. 

tS2 

S3 

- Fill -

- Fill -

-FiU-

Graveilv Sand (SW) 
Greenish well graded coarse sand to gravel, moist. 

Siltv Sand (SM) 
Black, ashy sand with some wood chips and red brick fragments. 

- Fill -

Siltv Sand fSM) 
Top 12" (to 6T0") same black ashy sand as above. 

raveilv Sand iSiV) 
Greenisn well graded coarse sand to gravel, moist. 

- Fill -

s: H 
F r- ^2 

2 
t-o < 
2 
t-o < ^ 2 

Sc 

TEST RESULTS 

^8 oi 

u* 

•AS 

tjf" 

if 3 
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SOIL BOREHOLE LOG 

SITE N/^M£ A^•D LOCATION 

C.VM Cbcciic«i Setvice4, lac. C3iici*o Incinernor 
Well 01265 

=»< I |p_ 

. I i J t 

DATUM Gnde ELEVATION 

DRILLING METHOD: Ui«d 3-1M tntfa hollow »mn«ugCT 

fnr driHiny A «»miWin» - X-|/4 inch HSA to iiutall 

rrwniuirim wril 

BORING NO. 

GI26S 

SAMPLING METHOD: 

SHEET 

: OF 3 

Continijoul iplit ipoon DRJL 

START 

WATEP LEV!iL 

TIME 0930 

DATE 

CASING DEPTH 

12n9/9l 

15 FT 

TIME 

1200 

DATE 
12/18/91 

•ING 

FINISH 

TIME 

1600 

DATE 
12/18/91 

DRn.I. FJG Ditdrich 120 SURFACE CONnrriONS 

ANGLE Vfrool Bearint S'A Gnrti Airm 

SAMPLE HAMMER TORQUE FT-LBS. 

tr. 
E? 
— < 

— n 
ac 

si.s 
:cn~ 

iia 

-8 

10 

-13 

35 

17 

6 

6 

S5 

13 

-15 

:#s.O'S3 

Vr. 

-5 

oS4 

•'d 

^DV? 
I « 

3-a , 
•• •s •' » • 
a».-

0'.' 

"tl-

\ 
V 

/ \ 

S5 

S6 

SAMPLE NUMBER 
AND 

DESCRIPTION OF MATERIAL 

s 
4 

5 

- Fill -
Cemcm Fragments 

GraveUv Sand ISWl 

Greenish blue well graded coarse sand to gravel. 

Sandy Silt rMLl 
Black moist to wet silt, some fine sand. 

- FiU -

Sandy Silt ("MLl 

Same as 9-10" with some coarse sand and trace gravel. 

Gravelly Sand (SPl 

Brown-black well graded sand with gravel. 

- FiU -

Graveiiy Sand ISPl 

gravll" graded black, wet sandy-sUt. some 

- FiU -

S7 No recovery - SpUt spoon blocked by 1.5" gravel. 

- FUl -

5c 
S.'6 

11 
CSC 

TEST RESULTS 

ii 
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toC 
•ss 
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SOIL BOREHOLE LOG 

SITE NAJvlE AMD LOCATION 

CA'M Chcnuc*i Servtccj. Inc. incmcruor 
Wtll Gi;6S 

, vr 
: : I ' 

DATLIM Gnde ELEVATION 

DRILLING METHOD; L'wd 3-1/4 Inch boiiow iteoi luter 

fitr drilling & mnpiiny -__^-l^lncfa HSA to imt^U 

J BORING NO. 
I G126S 

mooitormg wWi 

SAMPLING METHOD: 

Contiimom ipdt ipoon 

SHEET 

3 OF 3 

DRU 

START 

WATER LE\-EI. I S.21TOC 

TIME 0930 

DATE 12/19/91 

TIME 

1200 

CASING DEPTH 15 ft 

DATE 
12/18/91 

,ING 

FINISH 

TIME 

1600 

DATE 
12/18/91 

DRILL RIG Diedrich 130 SURFACE CONDITIONS 

ANGLE Vfroc»l Be»nnt S/A OfiTgl Arr^ 

SAMPLE HAMMER TORQUE FT-LBS. 

1? 
'Z< 

cS 

1^16. 

2 
-17- -

7 

12 

•oriui: 

ii 

-19 

: 

~K 

S7 

S8 

^S9 

SAMPLE NUMBER 
.AND 

DESCRIPTION OF MATERIAL 

t s 
41 

- FUl 

Sandy Silt IMLI 
Black to olivc sandy silt. 

SUty Clay (CD 
Gray siity clay, some coarse sand, stiff. 

SUtv Clay (CLI 
Same siity gray clay as S8. 

End of bonng. Drilled to 18' split spoon to 20'. 

f-

ii 
laC 

TEST RESULTS 
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VVeU No. Gn6.S 
Borins No. X-Ref. . • J126S 

MOiWOR WELL CONSTRUCTION SUMMAR" 
Survcv Coorti: Elcvtuoo Grouod Lcvci 

Top ot rAtinf 

Drilliaa iummarv: 

Toiii Droia \% fca 

Borefloic Di*mcu:r .-" I4-|;4 K.SA^ 

Cuia£ iucic-Up HCTEDI 2.64 fcgt 

Driller Miric HenderToo 

Coostruction Time Log: 

Sun 

Tuk Dite ~'me 

Dniiin* 

)CA£ Testing 

SEC PoDODue 

Mike Ridi ConunuouiSS 

VAS Tenjpg A Enginecnng 

Rit Diednch 120 03120) 

BiUi^ C.irbide Toolh 

Drilling Fluid 

Protecuve CtjinE 6" Aluaunum Cover 

Well Design & Specificatioiis; 

Bun: Geologic Log Geophyiieii Log 

Cuing Stringli): C = Cuing S=Screen 

Depth StrinE(i) HIevaiioo 

G.S. - 10 ft 

10 ft - 15 ft 

CI 

SI 

Cuing; CI 2.0 inch (3161 S.S. Riser 

fluih joint 

CZ 

Screen: SI 2.0 inch (316) S.S. .010 ilot terpen 

fluih joint cap 

S2 

Filter Pack: Number 5 Torpedo Sand 

3.5 bagi 115 ft to 8 ft) 

Grout Seal: 1/4 inch nonooaied pelleU - 1.5 bueketi 

Geopiiyi.Loggmg; 

Cuing: 

Filter Placement: 

Cemcoung: 

Develop meoi: 

(S ft to 5 ft) 

Sand Seal g5 Torpedo Sand (5 ft to 4 5 fl) 

12/18 11200 

12/18/91 

12/19/91 

1/2/92 

1600 

1000 

1415 

Finiih 

Date Time 

12/18 

12/19 

12/19 

1/2/92 

1600 

0915 

1040 

1345 

Well Development: 

DedicauaJS.S. Bailer = 1.5 houn 

Total Gallona Purged: 18.0 

Cuing Volume: 1.11 

StabUization Test Dau: 

Time 

1425 

U4I. 

1505 

1525 

1542 

_EH. 
9.31 

9 14 

9.26 

9.30 

Si?ec. Cond. 

11,580 

11,530 

11,550 

11,600 

9.39 11^0 

11.0 

10.8 

10.3 

10.5 

10.6 

Recovery Data: 
Q = 

*100,— 

S = 

Bentomie Seal: 

R 80 
E 
C 60 
O 
V 40 
E 
R 20 
Y 

20 40 60 80 10( 

TIME 

Comments: Placed 1 ft of the bemomte teal over the filter pack of 12/18/92. The dnllen were out of pelleu »o the 
remaining bentonite icai wai piaceo on 12/19/91. 
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STRATIGRAPHICS, The Geocechnicai Data Acquisition Corvoration ' * 

•^39 Tayior Avenue. Glen EUvn. lUuiois 60137 r 708) 790-4610 

Saran Joyner January 6, 1992 
Jimne Environmental Consultants, Inc. 
:QOI ButtertieId Rd. 
lakbroQk, Illinois 60521 

Bear Sarah; 

This letter report provides details of the installation of 
temporary piezometers at the Chemical Waste Management, Chicago 
Incinerator site. STRATIGRAPHICS used its 20 ton, truck mounted 
penetrometer system to install 3 temporary piezometers at the site 
on January 2 and 3, 1992, under the direction of Sirrine personnel. 
Temporary piezometers were installed to allow sampling of ground 
water at the site by personnel from Weston-Gulf Coast Laboratories. 
Installation details are provided on the attached figures. 

In general, the procedure to install t.he temporary piezometers was 
as follows: 

1. The penetrometer truck was set up at a location, and a prepunch 
tool was used to penetrate through surficial, random fill. The 
fill includes various obstructions, such as concrete slabs, so 
several attempts were typically required to reach target depths 
below the random fill. Predrilling of the fill, using a hollow 
stem auger rig, proved only partially successful, as large 
particles apparently caved into the bottom of the predrilled hole, 
prior to its being backfilled with pea gravel. These obstructions 
prevented passage of penetrometer tools. 

2. .\fter prepunching, BQ outer casing (2.31" OD, 1.81" ID) was 
pushed to the target depth of about 15 ft. The end of the outer 
casing was sealed with a slip-on PVC cap to prevent soil from 
entering the casing. 

3. After the outer casing was pushed to the required depth, 1 1/4 
inch (1.66" OD, 1.38" ID) PVC well screen and risers were lowered 
down the casing to the PVC cap. The outer casing was then 
withdrawn, leaving the PVC screen and risers downhole. 

4. After a period of time, the water level in the temporary 
piezometer was measured by Sirrine. The piezometer was then 
sampled by personnel from Weston-Gulf Coast Laboratories, using a 
bailer. 

5. After completion of sampling, the temporary piezometers were 
abandoned by sealing all open hole using a bentonite grout. The 
PVC screen and risers were removed where possible. 



All iownnole equicnent vas s^ean cleaned prior zo deployment, and 
in cetveen holes. Temporary piezometers were installed during the 
afternoon of January 2, and on the morning of January 3, 1992. The 
temporary piezometers were abandoned iuring the afternoon of 
January 1992. Prior to abandonment, an inertial pump was 
deployed in one of the piezometers for evaluation purposes. The 
pump performed well, and should prove useful in improving sample 
quality wnile aecreasing ground water sampling costs during future 
pro^jects. 

We have enjoyed providing assistance to Sirrine Environmental 
Consultants on this project. If you have any questions regarding 
this work, or on other applications of penetrometer technologies to 
your projects, do not hesitate to call. 

Regards, 

Andrew I. Strutynsky, 
Tec.nnical Director 
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